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(57) Abstract: It is intended to provide sterility recovery genes to rice BT type male sterile cytoplasm. A gene encoding a nucleic 
acid which has the amino acid sequence represented by SEQ ID NO: 75 or an amino acid sequence having at least a 70% homology 
with the amino acid sequence represented by SEQ ID NO:75 and having an ability to restore sterility. It is preferable that the gene 
has a base sequence represented by any of SEQ ID NOS:69 to 74 and 80 to 85 or the base sequence represented by base nos. 43907 
to 46279 in SEQ ID NO:27. 
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^como^^m^^m-r^. pcr-t— ;i7-s i o o i 9 Bstui (bh^j 

#^2 4) ; 

(8) -^-tl-S : @B^iJ#^l 5 ^^mmmm e CDSS^'J^^T-SDN 

^(Dm(D^m^^tii-t^. P C RV-:^J-S 1 0 6 0 2 Kpnl (BS^iJ#^ 
2 5) ; :fectt)^ 

(9) -^-tl-d : @H?iJ#^ 1 7 *5J;t;@a^'J#-^ 1 8 OSH^J^WT^DN 

mmr s p 5 0 9 I mmm^oy^mjzm'^^^T. z^^-^:=-ti^mt^ y^-(ts% 

WtO)-^ ^-(Df^(D^m^^&i-t^> P C RV — :^J — S 1 2 5 6 4 Tsp5 0 9 

I (SH^'J#^2 6) e 

±|3P C R-T-:^3-«. R f - 1 iie^J^7&^\ -r^-^ 1 0 ^fe{*±(7) 9 
15 ^(DRFLP-7 — ;^J— ^*^R 1 8 7 7. G291, R 2 3 0 3. S 1 2 5 6 4, 
C1361, S10019. G4003, S10602, ^^XSG2 1 5 5 f^j■afi 
fcJ^^T^pJfgttT&^'iSVit^^ (Fu k u t a et al. 1 9 9 2. 
Jpn J. Breed. 42 (supl.l) 1 6 4 - 1 6 5 J: 
^RFLPigM^WISm. *5J;tJ^'Ha r u s h i ma et al. 199 
20 8, Genetics 1 4 8 4 7 9 - 4 9 4 J; R F L P i^^ife 

, Cine>©RFLPT-;^J-^, ^IB##^J 1 fc:fS«-r'&ck-5 ICb 
T> ^MtiP CR V— -eab^CAP S V— ;^7 — *;/t«d CAP S^^— — 
(Michaels and Amasino 1998, The Pla 
nt Journal 14(3) 381-385; Neff et a 
25 1. 1998, The plant Journal 14(3) 38 

7 - 3 9 2) \z^mhrz.o z.(Dmmz^y). i.m^pcR-^-ti-mn^nrz.. 

ZLt\iD<OY> CR^ — tS — (Do-^. P C RV — :^J — R 1 8 7 7 EcoRI, 
G 2 9 1 M s p I imnmn 22).R2303 BslI (@B^'J## 2 
3) 43j;tXS 12564 Tsp509I (@B^'J#-^ 2 6) ti^ibts^^mt. P 
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CR-7-;^7-C 13 6 1 Mwo I (BB^'J#-^ 2 0),S10019 Bst 
U I (@S^J#-^ 24),G4003 Hindlll (BH^J#^ 19) . SI 
0 6 0 2 Kpnl (@a^J#^2 5) , 43<i;t)^G 2 1 5 5 Mw o I (BB^J# 

t^^oT. — ^^t{C*3ViT. (a) PCRT-:^J — R 1 8 7 7 EcoRK 
G291 MspI>R2303 BslI ^^ZSS 12564 Tsp50 
9 l-^^^U^m:^^^M^-^n^{i>U< t'him<DP CR-^—tl — . m.ZS\Z (b) 
P C RV — — C 13 6 1 Mwo I.S10019 BstUKG400 
3 HindIII.S10602 Kpnl. ii^XSG 2 15 5 Mwo I 

i!i^^fji^m^^^Mi^i-^n^'pr^< thim(DP cR^'-:^-\z^ d r f - i mm 

A> :iilC<i; R f - l il^^ 0#^E^^til-r§c ^<D^. ±IB 

-tl-S 12564 Tsp509I 43J:D^^±WB (b) (Dm^^^ ^'Pf<i< hhC 

13 6 1 Mwo I ^^m-r^z.tfim^iy^^o ^^^^ ^-(d^* / A^iz. 

(a) ©P CR^-:^7-tC=l:§R f - 1]S0A> H<i: (b) (DP CR-^-tl — lz 

^^Rf- imm^-^y \^(Dm:i^timm-^nmt. ^<D^:^ffiR f - 1 iie^^w 

S'JcD^#(;:*5V^T«. ±fB (a) OS¥;^^e>il>73:< <hfe-OCDP CRT-;^-. 
-BlZS (b) (DUfi^^'Pti^< t:%—-z>(DP CR^ — ti — \ZXK>Rf -imm.n>\^ 

^i^wf^o mx\,t. (a) ms (b) (Dmo-^—ti—cDo^. mwz^-rm.^ 

^mm\z^^^X. R f - 1 :^-fcJ:J5 R f - li^^A*>H 

Ji)^'>^i±l$n> D R f - 1 jtf5^/5>^e>jtViT-:^3-lcJ: D R f - l igm/t> 

^f)m\i^-^nu\^^^ :^-mw^mik'r^^h\z^y) . r f - i jtfH^^#-r^5j>^\ 

^ T # ^ * 75: -< :^ § jl^-r ^ ;i .fc tiT ^ c ^(D 
m^^. (a) (b) (D^m(D-^-ts-(0'^-^^pts.< th—D^t. ^tl^^ti 

P CR-T — — S 1 2 5 6 4 T s p 5 0 9 I *$<J:UCc 1 3 6 1 MwoIT 
$)^Zt-^m^i^^^. irU-t>t>. 2S(DP C R-7 — J^S 1 2 5 6 4 Ts 
p509I<hC1361 Mwo l\t. -^ — tl—mmmMiZLX 0 , 3 c M^ 
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5 R f - litfe^CD^a 

^^^^ ^"^y A^<DR f - im.^i^^^\h-t^\z}t^ ±f3SB^j#-^ 1-18 

p cRTiiit>M$i±> Tf^v ^^-'ifmmRm-mmmmmh-&^m (pcr-rf 
LP) mx^m-t^o pcR-RFLP^i«, btm-t^ffam^wtrm^iz^^^^x. p 
10 cR\z^K>mmi^rciD NAm)nmm ^^ommmmmmm iz^m^^w^r ^ 
iz. ^(Dmmmmiz^^wm/^^->f)^<^^^irn(Dmx;&^^^^mmz^^T^ 

:^^X$)^ (D. E. Harry, et al. , Theor App 
1 Genet (1998) 97:327-336)o 

mi 



43*5ct^(Dit-rX (bp) 

20 

:/^-r^-*H {c:i;§T— lO^m (R1877 EcoRI) 

^^^^ ^--yy Amf-mBi'f-^-^'eizm-r^m^ : i5oo]^tKi7oo 

M^^-r^-yy A/5?^^Rf-ljl{E^^^7^n{CW-r§«'& : 1 500. 1 700S.^'3200 
m^M-i J Kifi^i-V^B.'^^m^U^^^'^: 3200 

25 

y^-f-T— ^2 Jc:<k§T — 2 O^tB (G4003 Hindlll) 
IS^^-r^-'^/ Aj^J^^Rf-lite^^jJ^^tcWt* ^^-^ : 362 
l^^^-r ^-^V A^^^Rf-litiS^^^T^nlcWf : 95. 267SLtK362 
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y^-f-^-^S 3 (C1361 Mwol) 

^^^-i y A7f)^M-im.&^^^rcti^^m^ : 25. 50:^^9 



:/^-rv-^4tCj:^-7-:t;-4©^ffi (G2155 Mwol) 

/ Af)m-\miB^^^^^uiz^-r^m^ 25. 27. n^sczsio^ 
m^M^ y j^Mf-m^'^^^mrzu^^m^ : 25^.0^^105. 



Zf^^-^—M SiZ^^-^ — tl— 5 (D^rn (G291 Mspl) 

y i^M[-\m^^^^'^\zm-t^m^ 25, 49^5^0^55 

M^^-r^>^V Ai^^^Rf-litiS^^^^PlC^-r^iJ-^ : 25. 49. 55S. 0^104 
M^S-Y^-yy AJ&^'Rf-ljtfe^^Jtfc75:Vi«'& : 25S.r/104 



:/^-r V — ?t?f-6 — :<J- 6 O^ttJ (R2303 BslI) 

^^^^^^^yy A^^J^^Rf-lite^^^^tC^-r^^-^ : 238. 655S:U^'679 
ISt^^-l'^^yy A/?>^'Rf-ljie^&^^P(C#r'5«'& : 238> 655. 679 

:Rr;^^i334 

mm^^ y 2^f)^^i-im.^^^^rzm^m^ 238^1x1334 



y^-r 7 7 (S10019 Bstui) 

M^^-r^-yy A/{>^^Rf-iae^^*:^{cWf ^^-^ : 130. 218S:D^^244 

^^^^ ^yy A-if}m-im.B.^^^^o\z^'r^m^ : 130. 21 s. 244 
mm^^ ^-ir y AMf-imin^^mrcu^^^m-^ 130^^62 



>^^-r V— *f 8 — 8 (D^m (S10602 Kpnl) 
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'y9'i'^-M9\Z^^'^ — :fy-9(Dmm (S1 2564 Tsp509I) 

^^^-( y M.mf-im.^^^mrcTji\^m^ : 26. 4is:ij^'9i 



II. R f - 1 jt^^J^M^g)#^ 

&.±. Wm2 000-24720 4\Z^\^^X. R f - 1 Jt^? J^^^D N A"7- 
;^J— J^S 1 2 5 6 4 T s p 5 0 9 I t C 1 3 6 1 Mwo I M^KD^tCJ^^f 
^^li:^t2^^BJ#e>t^J: D0je,;5>i:i$n. :in^fijffi bfcR F L P - P C Rffl"7 

OjgigT, #^2 000-247204 tC|H«<DR f - 1 jie^Mc^iS^S'J;^^^ 

:itumni^nu^^o ^mz 000-24720 4ic*3ViT> r f - lit-g^j^ 

/e^^DNAT — :^7-^S 1 2 5 6 4 Tsp509I<hC1361 Mwoljast 

bpT^^o -KlCR f - 1 @jfi^(C^^Sitf5^/^>^^#ffi-rnfr^. Rf-ljllg^<h 

■eciT, 2f:^BJ#e)t*DNAV — :^-J^ S 12564 Tsp509ItCl 
36 1 Mwo I m(Dm(DmWZ-rD\,>X. R f - 1 jt^^Jffi<hDNA"R' — ;^3— 
S12564 Tsp509I <h7&^'^^^^Mt"^ ^1 1 ^^Ti)^^/^^ D ^-fe^^fT 



15 



wo 2004/005515 



PCT/JP2003/003154 



fzo ^oDism. R f - 1 jte^^^tjR f - 1 m^f-mm^^m ? e k b 

Mc^m\Z.\t. 2if 1^2 0 0 0 - 2 4 7 2 0 4T^S, M S :3 vh;^ U tCM S - F R 
n^yt^'J (R f - lJig^7=-o) ©:f2iK^^J&^ttTf^fifebfe*ffl 1 0 4 2i@#:^ffl 
ViTiim^i-^lf ^fi'Vi. R f - 1 J^<h S 12564 Tsp509I m^(Dm'V(D 

m^xmi^^ imi^. r f - ij^<hc 1 3 e i m\vo i mto^m-vcDU^xm 

#:^2M#^l±}Ufe (2^BJffl»4>(D##^!l 1 - 2 ) o ±fB^ffl^$ 
^tC4 1 0 3i@#:jiinL'. -^fff 5 1 4 5 j@#:<i: bX^tff ^fT-^ i^Co if 

rdz. R f - 1 j^i:s 1 2 5 6 4 T s p 5 0 9 1 mt(Dm-v<Dm.^^mi^^ I 

mi^. R f - 1 J^iiC 1 3 6 1 Mwo I mt(Dm'V(Dm.^^Bi^^ 6 Bi^M^li^ 

Rf-ij^<tsi2564 Tsp509 I mt<Dmx(Dm.m^mi^-^^ 2 
izMiy. CI 36 1 uwo I miKDm'-com.mxm^-^^sm^ti^^'D ±B(Dm. 

mxm<^liiiMmm.it. si 2 5 64 T s p 5 0 9 I J^<hC 1 3 e 1 Mwo I 
mii^ltm't^t. SI 2 5 6 4 T s p 5 0 9 I ffi(7)l5'5 7j)^^iie^6^(CR f - 

^Z.-(:\ S 1 2 5 6 4 T s p 5 0 9 I m^^J^JZ^k-^i^^n^n O Z tiZj:. 

R f - im^^m-r^^ztthrc (mmm2) . m^^^myizit. -oy'^ 

^ffaU I R 2 4:^^ZSP^'•^::^:fJ^om$>^^(D D (D'tr y ADN A^m^^X X D 
ASH I l^^i$^-\zXy)i^^l^rz^y ^y^^^-Z^^^J-^^UVtco IR 

2 4 «R f - 1 ^m^m. $>^^<D r)URf - 1 ^um^omx$>^o m^i^^n 

^mibt^m^. I R 2 4 ^ ^ u — >\z^rim7 6kb <7)^fe{*^I^Sr 
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^wm\zvt. m.'&^n^mxi^^Msnzy\Lij^)(D^mn=?-\z. ±iE7 6kb 
m.^p^o:> 1 0 m<D^^mw (#10-2 ikb) m^\zm.B.^ii^^\zmx 
htc (05) o ^m-^nrzi om(Dm^m}n<D^t>. smit^izm^i^^nxn 
^tifesfBoyy 5 >y ^^D-> (mi. mmMs{zmm(DxsE 1 . xse 

7, XSF4, XSF20, XSG22, XSG16> X S G 8 J^ti^'X S H 1 
8) \zmM't^h<DX$>^o Z-tl^^lzmXT. ihiZ2m(D^a->XSF 1 8 

:io^zsxsx 1 \z^M-t:bm)iiz^\^^xhmm\iu.m^n'z>rzo XS F l 8 t^X 

S F 2 0 ^ 5 ' mi^:BLZS3' (#^. @2^J#-^2 7 (Dm.&2 0 3 2 8SirX4 

19 2 1) ;i^'|WI--fc/??^\ m^(Dm.m3 3947-38591 ^^V^TV^^o ^Itl 

mwiz^n->xsF 1 s^^^m-^titz^K mmWi(Dmmo)mmx±$^x^ 
y^mmv. xsf 2 o t^^vrc^itizm^ (iiis^j8) , ^r^. xsxi 
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>XS G 1 6 \Z^^r^ 15. 6 k bifit (SB^J#^ 2 7 (7)±t» 3 8 5 3 8 -5 

4 12 3$^t^) ^mxvrcmM^mmz:io\^^x. m^n.^^mm.hx\^^^z.t 
*^^Bm$nfc (^tfi^ji 6) „ m<Dm>^iz-z>\,>x\t. mn^m^mt-r^xyf^. 

^'^vxi^^^iiii'^^^-^nrco -^^iz. :^mm\z^v). r f - 1 jt^s^^jte^ 
t^ib^^-^ ^\z(^^-r^rcib\z. mm<Di5. ekbSffit mmm^ 2 7 <Dm.& 3 

8538-54123 ^^ts) i: D fe^Vi^rit f::-:^ ViTffitittl^l^l^ct ^S^^ 
14p*^ff -i^i^o XS G 1 6 tcSJlST'S 1 1 . 4kbSffit (gB^J#^ 

2 7<D±g»4 2357-53743 ?^^£r) ^SA b:feJ^MfeJ^I#:fC:fe V^T. ® 

^n,i^ibmmi^xi^^z.ii^^M.m-^nrz (mmmio (2) ) 0 ^^biz. ^r)m 

6 . 8 k b ifM- (SH^iJS^ 2 7 COi^« 42132-48883 ^^t^) ^^A 
brc?1^MfeJ^#:l::*5ViTfe, a^fiEltt^O^^mmbrc (IISS^JIO (3) ) o ZLtlib 
<D1^^^^^. ±tE6. 8 khmh-f)^R f - im.^^'^^^iyX\f^^^tf)^^-^tl 

4-15 izmmi^rz^olZ. @3^'J#^2 7(D43733-4403 8:BlZS 

48306-50226 JC^B^T'SD N AUtM"* P C R ^ffl V^Tf^^ b^c Zin 
e>® 2a(Df|iTM-^7'a-:/ (>^D-:/PS:tXQ) tVX. a e^t;*? U tciR f - l 

©M:l:> 6BI®i^ D->(D7|^iEffii^SBB^'J;^'^^X S G 1 6 cO|EJ'J<h-Slib, Rf-1 
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jteT^^tfiJ'D— >^:LT^i8$n. mmmm-^m^^nr^ (@b^ij#^6 9- 

7 4) c 

@5^j#-^6 9 - 7 4<DViTn<DHs^jfe. mnm^7 5(Dr s. ymmm 1-79 

1 tr^t':3^>/N°^«^n- H-r^c #^ia^iJS-^6 9 (Z):^S2 1 5 

- 2 5 8 7, iE^iJ#-^ 7 0 ©i^S 213-2585, Sa^'JS^ 7 1 (7)±gS 218 

- 2 5 9 0, gB^J#^ 7 2 (Di&S 208-2580, @B^iJ#-^ 7 3 149 

- 2 5 2 1 S:D?SB^J#-^ 7 4 <D:^« 2 2 5 - 2 5 9 7 ViTn'feBS^J## 7 5 
(DT^ ymSH^J 1 - 7 9 1 Srn- ^0 fci::fe±l5:^aiH^Jfi, Ba^J#-^ 2 7 (D 
Je«4 3907-46279 JC^jST^o 

BS^j#-^7 5 5 ymSH^'j^, h'i7^DZ]->(Dlt;t4[iimiie^ (Rf 2) © 

it^T5 y®?g3^J (Cui et al.,1996) tit^VfctZ.^. NtK 
7 y^^S (Me t-Al a-Arg-Arg-Al a-Al a-Se 
r) )&t-gtbfco :^n^ 7Ta/^^»«^ hn>KUT-\©^SW<t;i>^-^-;KD 

— glS<i:#^ e^tlTV^^ (Liu et a I . , 2 0 0 1 ) o ^ni=^ (D :i 

e», ^^H^ilL-fe c DNA«R f - 1 jte^CDn-T^'i' >i>'M^<£^^(C'a^-r 

^<i:#;^e.n^o 'l'^Rf-lth':>^:DiiS>Rf2 <h(Z)T5 ymi/^;i/T©^i 

« 

*fc, ^lHi:^iibfcc DNAOSB^J?^ I R 2 4©yy ASa^J (B3^J#-^2 7) 
iitb^b, R f - 1 jie^^x^y ><h-r > hn>cDP3t^B^^.>?)^{cL;t (EI 

:^^BJ#«, ^SSMIO (3) 6. 8kb 

MIB6. 8 k biTH-4'^R f - im^f'(D^n^'-^-'mm.t^mmmmmii^ 

^^ir^ 4 . 2 k b UrM- (SSa?iJ#-^ 2 7 42132-46318) SffiVi 

izemmnvr^, Mwmz\:x. ^tr, ib^j#^2 7©ii»4 5 5 2 2 -4 5 5 4 
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5 5955-45932 (Cffi^^r ^ 2 ffi^®y^-r -^-^^ffl V^T. I R 2 

4 (Z)^V ^^y^7^0 — >XSG1 6 §7=->7'l/— hl;iP CR^ffVi, DNAifit 

i^'i4^^-ry^-i7/^>^e). mrz\z6m<D^u->^%rc (#7 -#12) o ^(d 
mm^mmm^8 0-85 iz^-to 
@B^j#^8 0-8 5<D\^^^n(Dmmh. bb^j#^7 507^ ymm^ii - 1 9 

CD:^» 229-2601, @B^'J#-^ 8 1 175-2547, gH^ii#-^ 8 2 

(Z)J^» 227-2599, @a^'J#-^ 8 3 220-2592, S2^iJ#-^ 8 4 

OlgX 174-2546 Rt)^IB^J#^ 8 5 (D^M 9 0 - 2 4 6 2 Vi-rntjB5 
^J#-^7 5 ©TS ZmE^J 1 - 7 9 1 ^n— Hf^o ?^f*5±ia:^»BB^JJt^ S2^J 
2 7 (D:^»4 3907-46279 {C^jSt"^. 
^-m^iibfcc DNACDgB^'J^ I R 2 4©^/ ASB^'J (#1112 0 0 1 - 2 8 5 
2 4 7 B2^J#-^ 2 7 ) iitgi-T'S elite X^y >i-r > h P XD^ii^O^^BJ 
i^iS^\Z.fS,->fz. (EI 8) c ^|limSib;fec DNAOJ^cK/O^tdJl, ^®,!limMJ^<i:«W 
^©;^j:ViX:^^y >^#*'r, m-x:^^V>j5i^;^j:St)a)fe 3j@#^4L/fc (#10 
-#12, @B^iJ#^ 8 3 - 8 5) „ 

III. R f - 1 itfe^JlB^^O^m 

i^%m^. I^14|lf«*e^ (Rf-1) J^^-^t^i^^^^f^-r^o 
2^%^O^i4Ilimite^ (Rf-1) m<£r#tr^m«> Ba^J#^ 2 7 ©liSgH 

Jc^lC, @a^J#-^2 7 (D^g^SB^iJCOe)-^, #(Ci^»3 8538-54123 (::R 

f - 1 ji^^;&^*^^ic"^*nTVi-5<ha^$n;^co R f - i^B.^-^^t^%.mx 

$ ^(e, $f *b< gB^J#^2 7 ©lis 3 8538-54123, <kO$f 
< Ji, ±iS4 2357-53743, ^ 5) I'^ff ^ b < ti. liS4 2 1 3 2 -4 8 
8 8 3, ^ e>{;iJ;0$f SL<ti:^S4 2132-46318 i^^^tiyco 
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a ) iE^J#^ 6 9 (Dmm 215-2587, 

b) mnm^ i o 213-2585. 

5 c ) BB^'J#-^ 7 1 218-2590, 

d ) gH^J#^ 7 2 0±tS 208-2580, 

e ) SH^"J#^ 7 3 149-2521, 

f ) gB^iJ#^ 7 4 225-2597, 

h ) @a^iJ#^ 8 0 ©i^* 229-2601, 
10 i ) ga^J#-^ 8 1 (DMMr 175-2547, 

j ) iS^J#^ 8 2 227-2599, 

k ) BB^J#-^ 8 3 ©l&S 220-2592, 

1 ) @a^iJ#^ 8 4 (OM.^ 174-2546 ^XS 

m) S3^iJ#-^ 8 5 (D^-m 9 0 - 2 4 6 2 o 
15 ±IB4t»SB^JJi, g) Ba^J#-^2 7 0ii«4 3 9 0 7 -4 6 2 7 9ic:MJSL., 

-euT, viTnfeBa^j#-^7 5 (DT^ y^ia^j 1-791 -^u— f-tso 

:^a3 8538-54123 ^^To J:0^^b< 4 2 3 5 7 -5 

20 3 7 4 3, $ ^lc:$?^b< «, :^«4 2132-48883, $ e>lCd;0$f *b 
< nM^^ 2132-46318 ^^To ^bT, g) iB^J# 

■^2 7 (Di^S4 3907-46279, ^^V^ti, iini:i*flSt-§> a) BB^J# 
-^6 9 (D's^m 215-2587, b) IB^'J#-§- 7 0 CD:^S 213-2585, 
c ) iH^iJ#-^ 7 1 ©J^S 218-2590, d) IB?<J#-^ 7 2 ©li^ 2 0 8 -2 
25 5 8 0, e) ga^J#^7 3 1 4 9 - 2 5 2 1 , f ) ia^J#-^ 7 4 ©:^» 2 

25-2597, h) fi3^J#^ 8 0 <D:^S 229-2601, i) @B^J## 8 1 
(D±g« 175-2547, j) @S^J#^ 8 2 227-2599, k) IB^J 

m^ 8 3 CDi^» 220-2592, 1) @a^J#-^ 8 4 ©±^» 174-2546X 
tim) ia^'J#^8 5cDi^^9 0 - 2 4 6 2 O V^Ttl^O^ ^^To 
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mj^t^mmm-vu. n.i^mm.^^'f- (Rf-i) ^^timmtvx. Rf- 
(Rf-i) ^^t^mmiO^mt. r f - imi^^^^-r^^ tim 

mffaWt. mzm'^-^tl'T. m^yt. IR24. IRS. IR36, IR64. 
Chinsurah, Borol I -fy^^^tl^o R f - 1 jtfe^ bfcCVi v'^ 

\iti^). #e>^)3 9 7. T + t::^jU> S#fc;iS*>> it+f--->^. ^p?t;t?U, 
10 B2^Bf, IDM, M^Bf. tyh;^jU, ^^T+J-b, SV>-e.<D:^i*5 D > AU/v-^:, 

T^jj^y, 7>?fc:^fU, nziyx^5^, ^^<I^^>'^, <i:^^:ilvi, 

15 ^-5. 

ti) ^ 'fb#WtC-g-fig^n;^cDNA> PCRf;icfcDiiipi$nfcDNA, ^^JS^n 

^ o la ^ -a- -ti T&^^-a- ^ n ^ o 

20 :$:^ig(DR f - 1 $f ^ L < ttSE^J#-^ 2 7 ®:^»@aa^JSr 

ASa?'j7^>n @2^J#-§-2 7 <h^< [Hi — ©T5 ymia^'J^^t-§iS'>A°^K^n- H 
•r'S:ii:;&^^*«3#^o ;i-5 b/!:^M#:DNA@a^'Jtt, it-f 1/ > h ( s i 1 e n 

25 t) (MA.t^> p cRititi^'icj^^-r^) ;{i^e>^i;Tfe *fc« 

2^^BJ0R f - 1 ^ff ^b< f*ia^J#^7 5 lCfEm<^T5 y^BB^J^r 

5 J mse^'j 'f^J■ip * Jigm b T ^ T ^ y msa^y ^wbTv^xtjcfci/i. 
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« 1 ^^cViL 1 OiS, mhttf^V<\tlfS:^^V 5mT$>^o R f - 1 jt-g^JC 3 >- 

F$n§T5 y^SB^'jtt. nmm^7 5\zBm(DT^ ymnmt. <>t^<thm 

J:Vio ^^ViJ^, 2'0(Z)^>/\°^MBH^J(7)!WI— ten— 1> Need I em 
an, S . B . RD^'W unsch, C. D. (J. Mol. Biol. , 48: 
443-453, 1970) ©T ;i/rf U ^ LT"^ ^ 7. 3 > 

^jt^^:3>trzL-i5'-if;i'-y (UWGCG) cfc 0 A^nftifJGAPn >tra. 
-^-:/Dif^A<£rffiViSB^Jif#$:itt^T§Cl<htCj;0. ^^UT^cfcVio OA 
pyOi>'^A(D$f ^bVi5':7:t;i/h/N°^;><-:$^-('J3; : ( l ) H e n i k o f 
f, SRt/H e n i k o f f , J. G. (Proc. Natl. Acad. Sc 

i.USA. 89:10915-10919, 1992) tCfB^^ tl-S ck "5 T^J:, 
X3T'J >^ • -7 h U blosum62; (2) 1 2 T'Jnfi ; 

(3) 4(D^^y'^^1X\m;RZS (4) ^ ^ fC*fT^^:^;i/7=--Y J^C 

f£©A°— 'k> h^i, M;^tiA ItschuIC) (Nucl. Acids. Re 
s. 25. , p. 3 3 8 9 - 3 4 0 2, 1 9 9 7) {ClIE*^;^ tlT § B L A S T 

Ati, >^ — ^-^y h±XN ational Center for Biot 
echnology Informat ion (NCBI) . S^V^fiD N A 
Data Bank of Japan (DDBJ) <Dr>xyi^--r h>6>^^ijfflt" 
t/^^pJtgT^^^o B L AS TT'Di^^AlCcfc^^SIWI'li^S^^S^fr (/\°^ 

7!)^'pjmx$>^'^^. ^m^tmn'fyyi-ji'hm^m^^x'iroo 
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(D:i(D^oummi^. m^^^h^^v^o mA^mmmm^mr^i t\t. 

ct<, afe^Vit^R f - 1 jt^^tDi^m (DNAX^RNA) ^i^f)m^<DH^},Z 
M O It ^ b T V i T J: V > o 

X, Hiei et al (Plant Journal (1994), 6 

(2) , p. 2 7 2 - 2 8 2) (D:^m\zm^>. mm^mmwr h- ^ m AT ^ o 
R f - imBi^^^vtii^^i^'^'^=^tim(D$>^^<Dr)(DM}B'r^um\zmM'r 
^.Bmmm&^ (Rf-1) m^^tsmm\t. mmmn2 7 h^i^uK thm7 

9 5%l^^±. «t>$f SL'< «9 8 %iJ^±(Dl^— tt^WT-So rgH^J#^2 7j 
mzttf^\^<\t. g) BS^J#-^2 7 (D:SS4 3907-46279. 
:irHZi^m-r^. a) SB^iJ#^6 9 C7)i^«2 1 5 - 2 5 8 7 > b)SH^J#-^ 
7 0 (Dm.^ 213-2585. c) @B^'J#-^ 7 1 (DMM 218-2590. d) 
SB^J#-^ 7 2 0):^^ 208-2580. e) SBa^J#-^ 7 3 0±tS 1 4 9 - 2 5 2 

1 . f ) ge^j#^ 7 4 (Dm.m 225-2597. h) be^j#-^ s 0 om-M 229 

- 2 6 0 1 . i ) mmm^ S 1 0±gS 175-2547. j) S2^J#-^ 8 2 CD±t 
^227-2599. k) SB^'J*-^ 8 3 (D^^M 220-2592. 1) gH^'J*-^ 
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8 4 (Dm.& 174-2546 X«m) SS?'J#^ 8 5 (Dm.& 9 0 - 2 4 6 2 ©V^-f 

2 :3)©^^SB?"J©|bI— 14/1— -fe> h^l. Devereux^>, 
5 Nucl. Acids Res., 12:387 (1984) tClBi^^n. 
^LT"^^ X3>$x>;^^^te#n>tr:l-^5''-^^?';^-:/ (UWGCG) J:«3A 
^-^mUGAPU>}:^^-^--yu^^A. ;t->'a>6. 0 Srffl VigB^Jjf^^ 

/^^ ^-1^-\ZU : (1) ^^l/:^^FtcM-r^m- (unary) tt^^ h 
10 (|pi — t;i^L/ 1 0 (Djfi^-^t?) , 43^:0^3 chw a r 

t z cfecktJCD a y h o f f Atlas of Protein Sequ 

ence and Structure, National Biomedi 
cal Research Foundation, pp. 353 — 358 (1 

9 7 9) iZt^m-^tl^J^vU. Gribskov43cktJ^'Burgess, Nu 
15 cl. Acids Res. 14:6745 (1986) (DMMit^-^ h U 

m^\ZMV-^ ^\Z0 . 10(D^-^;i^x^ ; ^J:tX (3) ^ic^^g^^ >;/ T^fC^fS^ 

20 :^mm(Dmmt^rc. Mmm^2 7 (DMmmmiz^mmzxh^j>i^x.>hu 

mzsiz. mmm^2 7 (Dm.mnm\zMm\z7.hv >z^x.>hti:^i^y'CM 

:^BMm9\z:iQ\^^xmm-^n^^o\z. ^mmizxhv>i^:j^>htj:mmt. m 
25 DNAos^fc^-:?^, -^(Dmm^m-r^'^mmiz^r). ^^iz^^r 

^Z.tf)^pSmx$>^o &:$^^t<ii^mts Sambrook?), Molecul 
ar Cloning:A Laboratory Manual, 112 US, 
Vol. 1, pp. 1. 101-104, Cold Spring Ha 
rbor Laboratory Press, (1989) iZ^-^nx^^^o 
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m^it. z:.ht2±J\^U — 7.y ^ Jl^-\zmV. 5XSSC, 0. 5%SDS> 
1. OmM EDTA (pH8. 0) (DM^^Bm. 4 0 "C;^ b 6 0 'C'T 
(D. 1 X S S C;^Vib 6 XS S C (^rz\tm4 2X:X^(Dm5 0%-}is)VA7 3. 

0). m^itT^^—^m^i^ (Stark' s solution) u^comommi 
ox:. 0. 5XSSC. 0. 1% SB s(Dm.^mi^<Di^m^^^^n^o 

TOA-r ^^'Jr^-f if-v-a JttX/'X«^#^#Sr^ty, -e^l^tf. ^6 0t:;^j: 
lib 6 St: TOO . 1 X S S O^jVibO . 2 X S S CcDA-Y :/U ^-f if— ->3 > 
^fl^, *5d:UiVX^i*lJ6 5t:7^d:ViL6 sr, 0. 2XSSC, 0. 1% SDS 

rS3^J#^2 7j #l^^Sb<Ji. g) @35^J#^ 2 7 <^ti» 4 3 9 0 7 - 

4 6 2 7 9, V^fl, Z.tiizMJts'T^. a) @H^J#^ 6 9 ©i^S 215-25 
8 7, b ) @SJ'J#-^ 7 0 COi^S 213-2585, c) @B^J#-^ 7 1 (7)±^S 2 1 

8 - 2 5 9 0. d ) mmm^ l 2 ©it* 2O8-258O, e) gB^J#-^ 73© 

149-2521, f) SB^J#-^ 7 4 (Di^S 225-2597, h) @a^J# 
^80 229-2601, i) g2^J#-^ 8 1 (^:^* 175-2547, 

j ) SB^iJ#-^ 8 2 (DMM 227-2599, k) SB^iJS"^ 8 3 O^tS 2 2 0 -2 

5 9 2, 1 ) gB3?iJ#-^ 8 4 (Dl^S 174-2546 X«m) @B^J#^ 8 5 CD:^« 

9 0 - 2 4 6 2 (DVifnd^&Scia-r^o 

gB^J#^2 7©m*gB^J<hJi^;^cj:^/&«^14(lI^^te*W-r^^i?^'a- 
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:$^mmm(Dmm.\zm^\^^xR f - im^^-^^^^^M-^n. mmm^^R f - i 

e , V a 1 , Leu, ^fcUA 1 a ^Sli{;:«i|-r ^ ; L y s ^^ZSA r 
g, G 1 u:fecfctXA s p , *:^tlG 1 n^ScfctKA s nrBliVi-^fc> 1 OS '14^1 

jS^©jie^X^^W^^£l'cfc D , Sambrooke>, Molecular 
Cloning:A Laboratory Manual, ll2)iS, Col 
15 d Spring Harbor Laboratory Press, (19 

7) Wb;^j:V^S^^5l^-:^McD$.^^(DD (4tSS2^'J2 8) :feJ;tKGenBa 
20 n ktC^gt$nTVi^B:*:B»B AC^D — > (T -fe a >##A C 0 6 8 9 
23) <h^Iti^b;^o ^O^m, Rf-im.^^^^n-O'r-etimoRf-l 

mmit'ptsi< th. uT(Dim.&^m (snp) ^#-r^e:i:^^ffibfeo 

1 ) @a^J#^ 2 7 <Dm.M 1 2 3 9 Izm^^T^M&^^AX^)^ ; 

2) @H^'J#^2 7<73:^S6 2 2 7 (Cffi ^"T ^J^»7J>^^ A-CS § ; 

25 3) @H^J#-^2 7 <D±t»2 0 6 8 0 (;:^@S-r^±iS/&^^GTab^ : 

4) aH^J#^2 7 ©Ife^ 4 5 4 6 1 tcffi^f ^J^»:«>^AT^ ^ ; 

5) a5^J#^2 7 c^)liS4 9 6 0 9 \zm^-t ^^^ffi AX h ^ ; 

6) @3?"J#^ 2 7 CO:^S 5 6 3 6 8 (Ct@ ^t" ^:^^*^*TT$) ^ ; 

7) @B?'J#^2 7 CD:^»5 7 6 2 9 \zm^^'t ^^^ifiCXh^ ; S-D^' 
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8) S2^'J#-^2 7 (D^me 6 2 6 7 izn^iT ^M&^^Gl::^^ o 

fj:^. 3 {C*^V>T, R f - 1 afS^^jfi^ffim^iS^* (RSl- 

RS2, RC1-RC8) ^z-Di^^x^oR f - immcD^'&i^mj^^m^rco ^ 

<D^^. S3^J#^ 2 7 ©J^S 1 2 3 9 fcCV^b 6 6 2 6 7 <D:^aB2^'J, fiP^, M;^ 
©t;:Bllt)oTfe P 4 4 9 7 Mb o I J^yO^^>B 5 6 6 9 1 XbalMSTCD 

(i^<j6 5kb) (0 3) f;:, R f - imB^'=?(Dmm<DmM^^^T^mm^^ 
±\zn~x\ y°u^—^-^mri\-y\zmm:ifi^K). ^lt, •:fu^--^—m.WL'SL 

ZSa—y^-{ >^'m^(D—^(D^^^±mF 4 4 9 7 M b o I MfJ^'^B 5 6 6 9 1 
Xh a I m^X(Dm^ (^6 5kb) \Z^^tl^:i t^^K)n^o J;oT. ±IE 
^^-t yy"^ iimmm (BB^J#^2 70*^^1 2 3 dUl^^Ve 6 2 6 7) i^^R f 

1) Jl{5^©±^$^ijl^^k bT^D 1 0 k b ^M^^Z. t.\tmx$>^ ; 

2) 2^^BJTHje./?>^t;ibfcI R 2 4(Z)yy A:^»@fi?'J (SE^J#-^2 7) it. 

3) SB^J#^ 2 7 (7) 5 ' ^mt. ±$E^^^ yy'-f i}mmm<D5' ^is^j&^e. 

1 2 3 8 b p±^lC'fiSb, SiJOJlfa^ (S 1 2 5 6 4) (D-^T^^ ; *5=fci; 

4) @B^J#-^2 7(D3' ±IB^*-r 3 ' 

1 0 0 9 6 hvymiz^m-t^ 

\Z^0. 'Pt^< thUn^^2 7\tRi- im.B.=f^'^W^'^±\Z^^t^ii^^ 

Z.(D^o\z. ^%mm^\t. STR f - 1 jIIe^^^^ 7 6 k b ^T^Ojitf 
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(DWm 2000-139465 l^fB^O R f - 1 jtfe^ ^ CDit'(S^m^>J>^^*5 1 

cM (^3ookb) ;^^^^^'7-i^-m^m^^xmirki.rzm^^y)'h. Rf 

mm^^(D^(DWm2 000-247204 tCfEife® D N AT — ;^ -JM S 12 5 
64 Tsp509I<i:C1361 Mw o I J|g (Mitfe^J^cDSEgii^^ 0 . 3 

(Do%. 8538-54123 {;iRf - 1 it^^ JO^^^tC^^S nx 

X«S2^J#-^2 7 (Di&^3 8538-54123 (D^^^gB^'Ji:. {P'U< fhl 

1) BB^J##2 7 (yD:^»4 5 4 6 1 tcffi ^"T §t^»d^AT^ § ; 

2) umm^2 7 0±iS4 9 6 o 9 ic=fe^-r^±^»:o^*ATa&-5o 

^IC, R f - lite^^^tf^m<i:bTi^;T(^M^^#^L. 

a ) S2^J#-^ 6 9 (D^m 215-2587, 

b ) Ba^J#-^ 7 0 (D^m 213-2585, 
c ) Umm^ 7 1 ©l^S 218-2590, 
d ) ia^J#-^ 7 2 208-2580, 
e ) i2^J#-^ 7 3 <^^S 149-2521, 
f ) BB^J#-^ 7 4 OiiS 225-2597, 
h ) SB^J#-^ 8 0 (D^m 229-2601, 
i ) @B^J#^ 8 1 (DM.^ 1 7 5- 2547, 
j ) @a^'J#^ 8 2 227-2599, 
k ) Sa^J#-§- 8 3 220-2592, 
1 ) BH^J#-^ 8 4 (Dm.^ 174-2546, 

m) @B^iJ#^ 8 5 (D^m 9 0 - 2 4 6 2 o 

±fB±^S@B^iJfS, g) @B^'J#-^2 7 CDJ^X4 3907-46279 (cMJ^i^t- • 
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n) ±tBa) -m) (D\^^irn-^^(Dmmt(i^U<th7 0%m-'X^hK). 

o) ±15 a) -m) hU >>?a:> 

p) ±fSa) -m) <D\^'fM-^(Dl^m\ZlU\^^l.mWL(D^^ti^X^. JfAX 

, ±fB(D@S^iJ#-^ 2 7 ©igS4 5 4 6 1 JS, 1 ) @B^>J#-^ 6 9 (Dl&m 1 7 6 9; 
2 ) @H^iJ#^ 7 0 ©i^^ 1 7 6 7 ; 3 ) ia^'J#-^ 7 1 1 7 7 2 ; 4 ) mm 

7 2 1 7 6 2 ; 5 ) gH^iJ#^ 7 3 <D±^a 1 7 0 3 ; 6 ) eH^J#^ 7 4 

(Dmm 1 7 7 9 ; 7 ) ia^J#-^ 8 0 (Dl^m 1 7 8 3 ; 8 ) BB^J#-^ 8 1 1 
7 2 9 : 9 ) mm^^ 8 2 (T^^^S 1 7 8 1 ; 10) B3^J#-^ 8 3 (DMM 177 
4 ; 1 1 ) i5?'J#^ 8 4 (DliS 1 7 2 8; 1 2 ) BB^iJS^ 8 5 (D±^S 164 

b<«, ^T^^i^l) -12) (D<}^tii< th—D^mtz-r : 

1) @a^J#-^6 9 1 7 6 9 fc*g^-rSiiS;&^AT*'5> ; 

2) Sa^J#^7 0 CDi^X 1 7 6 7 ICffi^f ^iia)?>^AT$.^ ; 

3) SB^'J#^7 l(Dm.&l 7 7 2izm^-r^m.&f)^A'C$>^ ; 

4) @H^'J#^7 2(D±tai 7 6 2 fCffi^T^:^*yO^^ATa5^ ; 

5) ia^J#-^7 3 (Dm.m 1703 JC+B^-r'5*tajO^^AT^-& ; 

6) BB^J#^7 4(DtS» 1 7 7 9 JC*B^-r'5l&»J^>^AT$.S ; 

7) HB^J#^8 0 1 7 8 3 fCffi^f ^:^S7&^ATa^§ ; 

8) iB^'J#^8 7 2 9 lC^@^t"§±iS5i)^^ATa5§ ; 

9) SB^J#-^8 2 (D^m 17 8 1 IC^B^f^liS^^^^AT^^ ; 

1 0) BB^J#-^8 3(Dm.Ml 7 7 4\zm^'r^M&t^A'V^^ ; 
1 1 ) ia^J#-^8 4 ©Its 1 7 2 8 izm^'t^m.m^^AT^^ ; X\t 
1 2) BB^J#-^8 5 0ti*l 6 4 4 tC^l^f S:^^5&^*AT^ 
IV. -i'^-g)^>ttco[§im;^fe 
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u^rc. is^ij#^ 2 7 CD— ^, mmm^ 2 7 (Dm.M 38538-5412 

3, tt}^V<it. 2357-53743, cfcD$f ^b<fS, m.&4 2 13 

2 -4 8 8 8 3 (Dmmm^^-r^mm. xmmm^2 lomms 8 5 3 8 - 

5 4 1 2 3, tt?^L<\t, its 4 2357-53743, J;D^?SL/<«, ttS 
42132-48883, ^ J^J: L < tt:S»4 2132-46318© 

7 5 (^T5 ymmmt<>fsi< th7 o %iwi— ot^ 7i?S3^j<^:3— Hf-s^isT 

-^7 5 ©T^ y^SB^'J, X«@a^'J#-^7 5 (DT ^ /mm^\t'Pt^:< hh7 o%m 

a ) rnrnm^- e 9 215-2587 ^^tsmm 

b ) ia^'J#^ 7 0 213-2585 ^^tsmW. ; 

c ) @B^'J#^ 7 1 218-2590 ^-^t^MM ; 

d ) ga^iJ#-^ 7 2 208-2580 ^^t^^^ ; 

e ) ga^J#-^ 7 3 (DM.^ 149-2521 ^^tSWM 

f ) BS^J#^ 7 4 ©:^S 225-2597 ?£^tf^^ ; 

g ) SB^"J#-^ 2 7 ©±i» 43907-46279 ^^tf^^ ; 

h ) Ba^J#^ 8 0 (OmM 229-2601 ^^trl^^ ; 
i ) ga^J#-^ 8 1 (DM.^ 175-2547 ^^tsmW. ; 
j ) Ba^J#-^ 8 2 <Dm,& 227-2599 *"^tf^m ; 
k ) @a^J#-^ 8 3 (DMm 220-2592 ^^tsmM 

1 ) @B^iJ#^ 8 4 0±tS 174-2546 ^^t^mW. ; 
m) @a?'J#^ 8 5 (DmM 9 0 - 2 4 6 2 ; 
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n) ±iaa) -m) m^'rrL:fy^(Dmi^t{i^U<th7 0%m—X'$>0. -^^ 

o) jhiEa) -m) (D^^-rni}^(D^mt^mmx\tmmm(Dxhv>z^x.> 

5 p) ±sEa) -m) (D\^'rnf)^(Dmm\zit^\^^vm.m.<Dm.m'h^x^. mxx 

if-mmz.^^^x. -r^tc^A^n-^^^^ttiHiajte^ (Rf-i) m^^t^m 
m-^^ ri I I. R f - 1 jie^j^^^tyMmj \z:^\^^-xtzwL(Dm.n^^m 

m.ini^i:^m^miz^^mMmx0rzib\zm^f)^tii^mmtii^mm^mmvx 

15 m^ift. m%m<^s m^m. ^-ovt.. '^tMm.^m.B.'f-^^(D^<DtsiE\z. m 
m^mx:^^^^\z^m^nx\^^^. ifmn<D-( ^\zmx^n^ ^^^^^m^^mB, 
^ (Rf-i) ^^t^mm^^tso 

mRNAU^v-Af.g^M> mxs\zn'^^^xsmmm^^^nm^^mmr^ 

25 jte^;^>^ -WLmzm^^^^-\zmK}TL^nx\^^^o m^^-ti-t\^x\-t. 
mn^m ^n^^(D^nmz^rim^^^^tf)^x'^^o mx\t'fh^-^^ 
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\t.. M^it^ Sambrook, J. ^, Molecular Clonin 
g, A Laboratory Manual (2nd edition), 
Cold Spring Harbor Laboratory, 1. 53 (1 

9 8 9) izmm<D:^mti:^f}m\f^n^o mmizu. i^mo^^y-^^-i^^y^y 

^^7.^ HDNA^^c^) \zmm(Dm.^=f'^nm\z^ri^i^t^z.t\z^^xmm 

m\z. mmw^n^mm^i' ^-ii^^mx-^^o mmm^^^-t\^x\-t. m 
mmu^x^^mm.^^^^'m.x^. '^m^>/'^^m^^mr^mt]^mr^'h<Dx 
fen(f#{c:Rgj£^n?5:Vij&5, mxit. PB1221, pbii2i isx±c 1 o 
n t e c h^m) . :Bi.xf:in^f)^^m^i^rc^^^—^mif^n^o ^tz. mz 
^i^mmmrc^-i ^(Dmmmmz\t. piGi2iHm. ptok2 3 3 

HieiS), Plant J., 6, 271-282 (1994)). pS 
B424 (Komarie), Plant J., 10, 165-174 (1 

9 9 6)) tua-^m^^n^o 
mw^mmm\t. ±m<D^^ ^-(d & - ^ji^^ u^l^--^ (gus) me^© 
mi\z:$im^^j^(Dmmmh-^xnmxxmmmn^mm^^^-^mmL^ ^in 

^mmizmA-r^^txmm-r^^it^^x^^o mmmwmt^m^^^-it. ^> 
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•/^T.^ \^^m^mmzMA'r^y5^i:VT\t. —mz. Sambrook. 
J. 5), Molecular Cloning, A Laboratory 
10 Manual (2nd edition). Cold Spring Harb 
or Laboratory. 1. 74 (1989) \Z$^m<D V >^:^ )V ^ A 

15 [Science. 227. 129 (1985) ] > Xl/^^hn^^lz-v-a >^ 
[Nature. 319, 791 (1986)] iZ^-oXmnUm-t ^ ^ t-^^X 

m\zm!^^(Dm^'f-mAfiti.x\t. r^az-^^^v^A^m^^^z^m (ho 

rsch et al., Science, 227, 129 (1985), 
20 Hiei et al.. Plant J. ,6, 271-282(199 
4) ) , Xlxi7 h pjj^l/ — v'a (F r omm et al.. Natur 
e, 319, 791 (1986)),PEG?i(Paszkowski et 
al., EMBO J., 3, 2717 (1984)). •T-ri;7D-r>i^3i 
^5^3 y& (Crossway et al., Mol. Gen. Gene 
25 t..202, 179 (1986))> Wc^bH^m^m (M c C a b e e t 
al.. Bio/Technology. 6, 923 (1988)) fj:<H 

^^m^f^n^o mm<Dmmizmm'^mxt^:^mxmri\mizm^-^nrj:\^^. 

X$>^o R f - l#^#M^i^¥>i^x;^3S,@t^3^$|bT#e>nrcF iJC> 
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i^^:^s-tiffam^Mi^^nT^on6tir^mi¥(Du^^:^^^. si 2554 t 

s p 5 0 9 I m7&t>?Y3}^r:;^3ia5jN^, P 4 4 9 7 M b o I JiBJSitXB 5 3 6 2 7 

B s t z 1 7 1 mit)^^^u(Dmi^^mwii^. ■^^t£^mv^m\zmuT^o %^ 

ntc'm^(DU'h-^i)^<b. P 4 4 9 7 Mb o I J^SitJ^^B 5 6 6 9 1 Xh a I 
^T^D. B53627 BstZ17I ^ffi-y ^T^:::-t}mT^'h(Dmit^Mik\^ > 

^ibU^m\^^m\z^u,'r^o ]ii.mt. mv^n^wv^-c. P4497 Mbo 
I miBLXSB 56691 xbai mifi^^u(Dmw^mwL\^. ^kornh'^^mz.^ 
ttr^. h^^oT.u^\ omnmmr>M-r. ^mz. P4497 Mboij^jt 

U^'B 5 6 6 9 1 X b a r j^^^*^7'n<^fla#:^ @?it$-&> # nfc{@f*/i>^ 6 MJS 
ifi-^ tsm-t^'hO^mW^^M^T^^^^zi^ri. P 4 4 9 7 Uhoil&t^^ 
B566 9 1 Xbal J^g^TOPS^^ tlfc^fe^:^:^^ R f - l#^#^;&^e>5l 

ifmm\z^\,^x. n.'\&mm.^^=^ (Rf-i) ^^tsm'miti'^^m-^nrz.z.t.\z 

^Wfife-r^;i<h;&^^tg<h;^cJ:o;^Cc :2^%§^TJiR f - iMi^^^T? 6 k bi^T(C 

^'T:Wty)^^tsz.h\zm^vf:io ^-oxif^moK f - lite^j^^-^tr^m^. 

id^ii5?)'5;ii;i>^'-e#^o ^-dx. pj*-r'5iife^^^<^s-r{cR f - 1 jte 
'rm.B.^xh^m^\z«^\zmmx^^o ^e.ic> 3^$i©:^'&j;J9^<, i~2^ 

<^ 0 ^ TbI T (D a m ^ ^ W ^ =fe "ej fg i T'j; o 7t 0 

^^nmmvt^o -^-o^m, g3jij#^2 7 coi^ss 8538-5412 

3. $fSb<^i, :^*4 2357-53 743> <i;0^ff*L/<^i, ±i«4 2 13 
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2 -4 8 8 8 3. $ e>(Ccfc ti:^»4 2132-4631 8 0:^SSB?'J 

mX\t. Hiei et al., Plant J. ,6, p. 
5 271-282 (1994). Komari et al.. Plant 
J., 10, p. 165-174 (1996). Ditta et al., 
Proc. Natl. Acad. Sci. USA 77: p. 7347-7 

3 5 1 ( 1 9 8 0 ) ^iClBf^^nXVi-E). 

10 X5 H^i^iS' — f^. M;l^i% StfBKoma r i et al.. Plant 

J., 10. p. 165-174 (1996) ^i^XZlt^T.^Y'^ v^-b^UWL^ 
tlTVi-S. pSBll. p S B 2 2^/^>^^^ffinJtgT^So ^^#«M 
;^J^tul2p S B 1 1 > p S B 2 2^(Dy^Xa F^^:$'"^»lC> g e>jl^fcC^ 

^iJ^-^it^-r^^fenjfgT^^o i^mmm'i^-^'t ^^mm-Tzn.. psbii^ 

15 ^\Z.. A-fiJT'D-T-r >'>B'ttae^:^-fe'y hSrit^ffrBl^^'iJ'-p S B 2 0 0 ^ 

>hD>(Pubi-ubiI)t::. y /"^^J >^^mm<D^ — ^:^^-i^— (Tn 
o s) ^m^Vt^. ;inck D^ibni^cP u b l -u b l I -Tn o smmw-o^u 
bi i-TnosP^ic, ^u-^-a^yMmm^^ (HYG (R) ) ^JfAT 

20 ^Z.h\Z^y). Pubi-ubi I-HYG (R) -Tnos ff^^U^WiU^^ 
mrcio :i<Dmm^^. pSBII (Komarie). ±m) (DH l n d I I I / 
E c oR im^^izmm-r^^tiZ^O. pKY 2 0 5 *#/^c C:<DpKY2 0 5 
CDP u b i ±mizW^T^H i n d I 1 I g|5|4}CN otK NspV. EcoR 
V. KpnI. Sac I. E c o R 1 (Dprnmrn^it^^^J^iQ-f ^fzibO) V >tl - 

25 nm^mxr^ctiz^io. A-r^/p-^-r v>imjt^^;^-k^y h^wr^p s 

B 2 0 o ^ntdo 

Ml 0 9. MV118 4^. l/i-rtlfeM^t^'TAKARAaJ; «9MA"5Jtg) 
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i1;.^)V/'^—:kmMWtth\z. m^^t. Ditta et al(1980)® 
-^mz^\,^. ^m^^W (triparential mating) ^nOo 
PI^$n§t)ttT«f=j:Vi/?)^\ r^'a/i^^^J^AitmPiil. Agrobac te 
r i um t ume f a c i e n s M^L B A 4 4 0 4/p S B 1 , LBA44 
04/pNBl, LBA4 4 0 4/p S B 3^*^fflt-^J:<h*>*nItg-e^§o 
t'nt>tfrjdiCDKoma ri et al.. Plant J. ,10. p. 

1 6 5 - 1 7 4 ( 1 9 9 6) iz:/^x^ "[^^yzfrn^m-^nx^r). mmm\-im 

:it\z^K)i^m'^m'c$i^. m^-^n^t^nxitt^ 

l.i/?>^\ ^)V/^—:kmmit.. mPiitHBl 0 1XpRK20 13 i^n — >^y^ 

7 3^i^m-r^:Kmmh^)v/^-:h:mm^vxmm'^mt(Dm^'^^^^ (Lem 

as et al.,Plasmid 1992, 27, p. 161-16 

3) o 

'A^^x\ mm(D^m^^±\^rzT^u/^^^^j^A^m^^x. m^^it. hi e i 
et al (1 9 9 4) (D:^mizmmh. mii^n.'i ^(Di^m^m^noo m 
nmmz!i!>mr.ii^ ^^mm'j'^t. m^\t. m^^n.-(^-izi^^-^^-:^^m(D:mm 

mnmmmmonn^^mit. mpii^mmmi-^^^miz. m^n'\^^iL^m^r 
^z.tiz^'Dxm^^^hmpsmx^^o iL^m^iiu. mmta^xmiB'^nx 

V. R f - 1 mi^^<DW^(DmM(Dm&iy3m 

^i^±(Dm6 5 k b(7)#M^tBffiT-;^J-J^P 4497 MboI<hB5669 

mmmn2 ? <Dm.&i^n(Dz>-^. !Wizm.&3 8538-54123 tcRf- 

1 m^i^f)^^±^z^^nx\^^^:ihi)mm'^nr:io 
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J:t)^'S*B#B AC^D->AC 0 6 8 9 2 3) OJ^SiB^J$rit$^ b, 

(polymorphism) -^^^^f ^ ^ tf)m ^-^^IZU^ T^o ^(D^ 
R f - 1 jt<g^jfi^MJ^l^*5tt^i^»@H^'J<D#ik^^iJffl-r^^^(;:J:0. ^ 

1 om^i^±(D^m^mm-^—ti—&p 4 4 9 7 Mboi^Bseegi x 
b a I (Dmiz^^-r^^itm^imi^x. ^mi^x\-im^^^R f - ijt^g 

pg^^PKf jtScD#M (restriction fragment lengt 
h p o 1 ymo rph i sm; RFLP) ^M^^^jB. ^^MmcD^^iZ^ 

mmmmmv. se>tc, 6m.M^.i:zS4m&mmmmmm-v^wri^. 2:k7tnn. 

^Wi'Xmm't^:f3^ (RLGS^. Restriction Landmark 
Genome Scanning) ^nxv^^o RFLP^tJ^U 

^-ifiimMJJ& (PGR) \Z^^xm^ '^ffi-r^AFLP (amp 1 i f i 
ed fragment length polymorphism; P. 
Vos, 5), Nucleic Acids Res. Vol. 23, p. 
4 4 0 7 -4 4 1 4 (1 9 9 5) ) :9^t;f'folB^$nTVi-5o 

mxu. u^^r}]^Ay\zm^'r^^or^R¥ l p^p c RJiitis^ffiv^T^mT 

^^j* (RF L P V-:tr-(DP CR-^ — :^3-'fb) . V-r iJ7 o+h^^^-r 

P CRiiiHSrfflViT^^ttJ-r^^i* C'U-^'T'y'l h-^ — tS — ) ^^^Sffl^tlT 

R F L P-T— :^"(DP C RT — ;^->fb 
A. RFLP yp-:/^jSyy A^^CD#M§fiJffl bXP C RT-:^?-^^^- 
^:f3^ (D. E. Harry, B. Temesgen, D. B. Neale:C 
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odominant PGR — based markers for Pinu 
s taeda developed from mapped cDNA c 
lones, Theor.Appl. Genet. (1998) 97:p. 
3 2 7 - 3 3 6) o :in«> R F L p-7-:^r-yn-:/@3^'J ( TRFLPJ 

'A(D—yjm(Dv^-fn-^^iz^vpcR'^—t}-itx^^o ^i\t. m^^-mcDm 
10 m<^<Dmmm^^mmiti^vx^m^mmi'. ^(D^m^mmi^xpcR-^- 

B. RF L PMEggBfS^IWI^bTP GR-^ — {bT^^&^o ^itHt. RF 

L PT-:^j-:7°D-:/i3^mfe§(/i«^(D^m mnWckhUP^) iz^^T^R 

15 ^Z.iiiZ^D. F CR'^ — tl-^t.-t^:^^X$>^o 

^a-^y^^^ h t\±. (CA) r.(^^t)f3i2rji\^^i^4m.Mnm(DmK>mv 
m^n.Wk\zm.t\\^tz'f'y^^-^m\^^xRCR^not.. RCRnm^\z^ 

(O. Parnaud, X. Ghen, S. R. McGouch, , Mol. 
Gen. Genet. (1996) 252:p. 597-607), 

25 0, P GR<J:RF L P^^ia^-g-t^-frT. ^ ^vM^Mf^XZ^^^X . V QR\Z 

(D%mmm\zi:,^mmn'^—yf)^ib\^^^fi(Dmxh^-ti^^'{k'&'t^RCR-R¥ 

L PrS/^^WS b^^^o P GR-RF L P?£ti, GAPS (cleaved amp 
1 if led polymorphic sequence) fei feP^J-^^h.-S., 
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lcMI5S^^^^=&^A-r^CAP SO^fpfe^ dCAPS (derived c 
leaved amplified polymorphic sequenc 
e ) fe^ffi BTtETcfe'S (Michaels, S.D. and Amasin 
o, R. M. (1998). The Plant Journal 14 
(3) 381-385; A. Koniecznye>, (19 9 3), Plan 
t J.4(2)p. 403-410;Neff, M. M. . Neff, J. 
D. , Chory, J. and Pepper, A. E. (1998), 
The Plant Journal 14 (3) 387-392)o ^^T> 

CAP Sfe. d CAP 
i i) l^^^^-r^^^H^^X^^^^^V ADNA^MMtbT^mti'l'MSlS^ff 

b) mt^^mmmmm(D^m^izMmmmmm\zmi^^^i^^^&mm^m 
^r^m^s mmm.mmm^^(Dmm\zmm^^^mts^t>izmmmmm'yy^ 
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^iom^am (IR2 4) (SH^j#^2 7) t^mm.^T^mvu\^^i^^-^-=-tim 

(BB^J#-^2 8) *3«fct;^B ACi7 D — >AC 0 6 8 9 2 3 ) <D 

m^ii. M.m-^nr^^m^mmmmmm^mzmm^^\^^m^. mm^m^ 
^(Dmm\z0^mmtL^mtj^o\zmmmm':^^-<'^'-^i^0^iy. s^m^mmizm 

m^zMvxmt-^vui^^yj -^m * b o M^m-^nrc^m-^^mmmmmmizmm^^ 
cui^^m^. Bm(DdCAPsm^mm-r^z.tiz^D. '^~:^-^i^f^-r^^ 

if * b<«5 0 - 3 0 omm. <t»9$fsb< «i 0 om.&mmtrj:^,ko\z-r^ 

om^h. S«Sa^Jtc*fbTy^^-7-^^ftb75:Vi;&;0WSbVi, 

1) mmmm 

mm(Dmmmm(Dmmmizm-^^^x. ^m^^tsmmmm^mm-^^<k^izy' 
d'yADNA^mmizmmmmKm^n^o mmmmKjt^\m^v<\t. mmm 

m^J^(PCR) (it-i'^e). 1 9 8 5. Science 2 3 0. p. 135 
0 - 1 3 5 4) X$>^o 
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1) ^-^^^-^ — (D^-^f}^! 5 - 3 om.ST&^Z.t ; 

2) ^Zf^^-^-omMBm^OG + COm-^-A^S 0-70 %T$>^Z.t ; 

3) ^^^^-^-omMlS&m^CDA. T, Gid^ZSC(D^mf)^m6^^\Z^^ 

4) y°^^^-Mizj^^xmim-^n^mmmmmm(D^-^f)^5 o - s o o o 

$f * b < « 5 0 - 3 0 0 ±£ST$. ^ d <h ; ^ bT 

\t±mmm\zmm&^u^Mnm^^'r^-':^mDNA^mBi^. ^rcu. 'j^^mx 
$>mt^m^^^^zs^<Dm^mm(Dm.&m.m\zM't^^'^if^m^^^t>u^^^ 

^mMiz^\^^xmm-^n^. ^mmt.(D mmmi^i tit. ^mt^<Dmmm 
iH\z$>^:it^Mfm'r^o mM-^n^tDifxm^i^^Tf)^. B^i^<\tmm-^ti^m 
2 0 0 ot^»<D$£Hi^ic^§, ^m^mmvp-r^-r^fci^^it. utis^w^b 

< (i5 0 - 3 0 omm. J;0$f^b<«l O 0:^S^Si:?'ci:^J;c»(::-r^<h<J; 
PS^$n^*:)ttT'Hfcj:Vi;&^ #i^gI5{40D5' {l!l^fc«3' m\z 

0 0 0*^«> J:D«ff*b<ti*?JOmS/^cj:Vibi^l 0 0 O^SOlSHl^dS.'So 
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DNASOng, dNTP#2 0 0 AtM, E x T a q "^^^ (TAKARA) 5U 

S'CtCTl^, 7 2X:\ZX 2^^ l-^-i ^ Ji^tLX 3 0-^^ ^ 7 
10 2X^\ZX 2^^!-^^ ^ Mrz) ^t\Z.kKifT^ C^^^X^^o $>^^^\-i. 9 4X: 

\zx2^^i^^ ^ )Vi7'otc'^. 9 4:X:\zxi^. 5sx:\zxi^. 7 2 r:\zx 

1^^ 1^^-07 JVhhX 3 01J--1' i^;i/ff Vi. mWiiZ7 2X:\ZX2^^ l-^-i 
no^^lZ^y)noZ.thX^^o $>^^^\t. SiJCD^^tJC:feViT«. 9 4 X:\ZX 

15 3 0S>^ i7;i/t bT3 i7;i/ff Vi, ftm{3 7 2t:{CT2:$;)'^ i+h-r^ 

;wff -5 ;i <h Id <fc 0 fr 5 :i <h -e# ^ . 

PCRCD^iai:bT^fflf -SM^S-r^yyA^DNAfS, Edwards^) 
(Nucleic Acids Res. 8 (6): 1349, 199 

1) (D:bmx\ m^xitm^^om^izmmt^^t-^^x^^o j;D$?*b< 

20 t*, ;^2pe<)fj:;^j*tcJ: 0)|tmbfeDNA^fflVi-g>®j«>tj;Vi. CTAB?* (Mu r 
ray M.G., at a I . , Nucleic Acids Re 
s. 8 (19):4321-5. 1980) J*. #lC$f S b ViftStti^TS* 

pcR^norzit>(Dmmtvxw.^'r^DNA(Dmm\t.m:mmxo. sn 
gypL 1 Tf)m^i^^^o 

25 2) 

^^^^^^m^L. ^tii-^nrc^m\zm':^^^x^mmmm^-t!-^i^^T^o m 
^•^ti^t)nx\tts:\,^^^. mmmm^zm.Hi'^no^^mtiyXU&.yo^ot^^ 
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)vnm.wm(Dm^\z\tM^nmzm^%)^±.(D^f)^^^m'^. 5^-^>7^^t^ 
u;py^ ^^*)vn.m.^Wi(Dm^\z\tmim.^^A±.^-^\zm^^^m^mm'^m'^ 

Cin^fiJffl Lfc^M^atSffl — ^AL P (ampl icon 

15 length polymorphism) "7 — ::^ — (*:W'5o 

b) mumMmmMm(Dg^m^\zmmmmmmzmiSi^^c^^mwmf)^^ 
z.(D^oum^. '^mm.mmii^mi(DmmizmmmiL^mts^oizmmmmm 
20 mmo^m^izmmimmmmizm^^^i^^m.mmm^m^'r^. m-^^ mwtm 

^xnmwmv. ww]m(Dmz^K)^m^i^m-r^ztf)^-^mx$>^o 'S^^wizjt^ 
25 z.<Dj:^rsim^. p cRm\z^hmmmm(Dmmmmm>i<D^-^<Dmmt^0m 

C R - R F L P-^ — tl—t^^o (A. Konieczny^, ±j7li) , 

W^-r^MMmi<Dy°^-i'^ — MP 4 4 9 7 MboKP23945 Mb 
oI,P41030 TaQl,P45177 BstUI,B59066 B 
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s a J I RZSB 56691 Xbal A^^LO^^fAm'^iZ^'^'r^o t^^. MB 

5 w^-t^m^ 

mm^m^mmm<^x^mmmmmm\zmm^^c^^of^m.Mmmzmw.r^ 

Mitm\z\t. 5^^cDR f - im.^'?^mmm(Dm&mm\zm^^<y'7-r-^-M 
10 •v\tmmmmmm\z^m^^\:'^7!)mmmmmm\zmiSi^^\:^rj:^^rcit>. h-^jo 
^rc\^M:^(D':f^^'^-iz^7.-^y9-^mxv. ^mmmmmmu i^m) 
tsmm^mwtmmmm-^\tpmmmmmizmm^^c^^^rj:m.&um\zm'^-r 
§c m^ii. p cRm^m^^rc^ii'wmm^^(DmA\zjz^^M^^ u^'^]^(D 

X^XitnUa<D-^mr<^i^'li^it. m^itUi kae l i an^. Nuc 
15 1. Acids. Res. 20:376. 1992 iZ$'E,m'^tir^:^^^m^^^Z. 

mmmmx-u. ^ t.-^ y^mA^mz:i^v^xmji^mmmmzmm^m-r^rcib. 

fe, ^m^^i^x\^^^Mmm.m^M<t'^^^h<Dx^'DXhrji^m^, 
cx\^^^^Mmm:^mmi^x^(DMm\z^7.'^y^^mAvx. i^mmm^t^T. 
25 '^y^(DM:^(Dm.^^t>it\z^r)mmmmmm\zmmf)^^c^<i:'Diz-r^o 

^'^fS.^T.'^ v=^-(Dmxm%^m^\Z^i^%XtbX> . mX\t. Michaels, 
S. D. and Am a sino, R. M. (1998) , Neff, M. 
M. , Neff, J.D. , Chory, J. and Pepper, 
A. E. ( 1 9 9 8) ^IC^Mi^nTVi^c 
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:i<D^^Um'^<D'^ — tl — \t. m}&(Dh) (DC AP Sy'-;^j-(D^^T?^D> 
dCAPS (derived CAPS) ^-tl-ti^^^o Wi^-t^mmm 3 <D 
P 9 4 9 3 B s \ l^^^KDX'DUm^izm^-r^o 

ViZ< <f3:^m'^i!}^h^o ^KD^ofS:^'^. 'J^>m\Z^-C^'y-<^ — iZ^7.'^y^ 

3 0 4 MspIT«. R':^^-('^ — \Z^:^^y^^m'X\^T^mtmm^UM 
s p I ^{4^0^S<LTVi§o 
PS^^n^t^ttTJl/^CVij&t, C AP S^SX^d CAP S?*«. -ftfi^RFLP?* 

l^TcF CR^-:^-(D^mmiii'A^y^ HII^Mi: D ^)^^7'c^:T:yp- 

w\'r^:ij^<DUf^Li^mm^mm.'r^o :$^mmm(Dmmmiz^i^^xR f - i jte 

?^^-r^-r>5='^';^M5&® I R 2 4(DiiSiH^J (gB^J#^2 7) (3*5ViT, 
^3l^n;*;Mi?p=»CD^J$;:T§^^tit$S^L^Mm. ^:^cJ: < <i: 'bJ^AT® 1 ) -8) (D 
^ M ^ Wr ^ d i ^ B tH b o 

1 ) SB3?'J#-^ 2 7 Oi^S 1 2 3 9 fc+B^f §iSS:^>^AT3^§ ; 

2) gB^'J#-^2 7 Oi^Se 2 2 7 izm^^T ^^M-^^AX$>^ ; 

3) @a^y#-^2 7 (D±^S2 0 6 8 0 ffi ^ 1" § G T ^ -5 ; 

4) SH^J#^2 7 (Digs 4 5 4 6 1 tcffi^f ^liS^O^^AT^fe-S ; 

5) @H^J#^2 7 (D±tS4 9 6 0 9 tcffi^f §:teS^^AT^ ^ ; 

6) B3^'J#-^2 7 (D^S 5 6 3 6 8 tCffi^-T ^*i»*^TT35^ ; 

7 ) @3?iJ#^ 2 7 (D±ga 5 7 6 2 9 ffi ^ T ^ T ^ ; S:^/ 
8) S5^'J#-^2 7(DMM6 6 2 6 7 l;i+@^-r ^ttS^^^^^GT^^o 
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ckoT. :^mm<Dttf^i.\,^mM^mzisi^x. ±ibi) -s) (Dmi^o^^^^-rn 

5 4 1 2 3, ttf^V<}t. 2357-53743, J;D«^^U< 

42132-48883, ^\Z^Kittf^h < \tm.&4 2132-46318 td 

38538-54123 0t£SSB^J<i:, <P^f^< th7 0 % IrI — (DitX@B^'J;0^ 1^ 

m^i!}^R f - 1 jte^ ^WTs tnm-r^ : 

1) @B^J#-^2 7©JfciS4 5 4 6 1 fc^fB^f ^±t*?J>^'ATafe^ ; 

2) @B^JS-^2 7 (D±^S4 9 6 0 9 {::t@S-r ^^S*^ ATcfe^o 

^Zittim^Vi^^o CAP Si^XJidC AP S^t^:, ^JAJfiJAT®J;'5lcfT-5 

i ) uT(D\,^-rn^^(Dm.m. 

1 ) iB^J#-^ 2 7 (Di^S 1 2 3 9 iC^B^f^lt* ; 

2 ) B3^J#^ 2 7 C^i^» 6 2 2 7 fCffi^t" : 

3 ) SB^J#-^ 2 7 <Dm.m 2 0 6 8 0 IZ^^T^^M ; 

4) @B^'J#^ 2 7 ®±i»4 5 4 6 1 tCffi^f^:^* ; 

5) ia^'J#-^2 7 (Di^»4 9 6 0 9 tCffi^f^i^S ; 

6) Sa^J#^2 7 0:^S5 6 3 6 8 J;:+@^-r'5:^S ; 

7 ) gB^'J#^ 2 7 (Digs 5 7 6 2 9 f;:^^^-^*!* ; RZS 
8 ) @B^J#^ 2 7 6 6 2 6 7 ICffi^f 

^'^tjiPi^^i:®(DJ^ssB^ij(cs^^viT, ±mm&hmi^mi^(DM:b^mm-r^^ 
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1) -8) (Di'Df3i^^i.±x^mrc'rm^\zm^^'<^mi^x\tm^-jf)^Rf-i 

1) mm^^ 2 7 (Dm.Mi 2 3 dizm^'t^m.m^^t^mm.-f)^. Mboi^. 

2) mm^^2 7 (Dm.M6 2 2 7 \zmm't^m.^^^tsmi$i.^^. bs i im 

3) BH^J#-^2 7 (Dm.&2 0 6 8 0 Izm^T ^^M^^tsmm-^^. Mb o I 

4) Mmm^2 7 5 4 6 llzm^T^^M^^t^mmi)^. TaqI 

5) gB^J#-^2 7 (Dm.M4 9 6 0 9 {Cffi^t* ^J^»^#tf^*^>6^. B s t U 

I mmmm^^Lu^^ ; 

6) SH^J#-^2 7 (D^S5 6 3 6 8 lC+B^T^±^S^^tfM*^;5>^\ M s p I 
7 ) IB^J*-^ 2 7 (D±l:S 5 7 6 2 9 JCl^i^T^ltS^'a-tfM^jO^, B s a J 
8) BH^J#^2 7(D^me 6 2 6 7 JC^a^-T §ii:S=Sr^trM^:d«, Xb a I 

T^ii/cfb. ±tsi) -8) (Dmm(D^^m^^mpsmfM^mmx$>n}ft. ±fa 
i ) i;iT(D\^^'mf)^(Dm.m. 

1 ) SB^'J#-^2 7 CO:^X 4 5 4 6 1 {Cffi^f^^S : XU 
2) SH^'J#^2 7 (Dm.&4 9 6 0 9 JC+B^t" ; 
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i i i) mtd.mmmmM'^izM.m-^n^0m\zm-:^\^^xmm^-< ^mi^xitm 

1 ) @E?'J#-^2 7 (DJgS4 5 4 6 1 (Cffi ^ ^#tiM^;?>^ T a q I 

2) mmm^2 7 (Dm.m4 9 e o 9 izm^^t ^MM^^tsmm^^. b s t u 
±m(Dmmm^ 2 1 (dmm 4 5 4 e 1 ti, 1 ) bh^j#-^ e 9 (D^m 1 7 e 9 ; 

2 ) @B?'J#-^ 7 0 (D:^^ 1 7 6 7 ; 3 ) @H^J#-^ 7 1 (DMM 1 7 7 2 ; 4 ) SH^J 
7 2 1 7 6 2 ; 5 ) @H?'J#-^ 7 3 (DliS 1 7 0 3 ; 6 ) BB^J#-^ 7 4 

elites 1 7 7 9 ; 7 ) SB^J#-^ 8 0 (D±i» 1 7 8 3 ; 8 ) BH^J## 8 1 (Dig* 1 
7 2 9 ; 9 ) SB^J#-^ 8 2 17 8 1 ; 10) Unm^ 8 3 ©ig* 177 

4 ; 1 1 ) BH^'J#^ 8 4 CD^S 1 7 2 8; RO^^ 1 2 ) @5^iJ#-^ 8 5 (D^M 164 
4 {::ffiST^o 

m^^mzm.mt^zf'y^'^-mt.. unm^2i (D^^^m^wzm-s^. 

fiB^J#-§-3 9SLtX4 0, g3^J#-^4 lS.tK4 2. Ba^J#-^ 4 3 B:t^4 4 . g2^J# 
■^45S:tK46> l3?'J#-^4 7 Rr/4 8 , @S?'J#-§- 4 9 RI)^' 5 0 , gH^'J#-^ 5 1 
S.t)^'5 2, Mr/fCgB^J#-^5 3SilX5 4;^)>e>7^j:^^';i/-:/7i^^3g^$n^:S«@B 

@B^J#-^4 5:RtX4 6, MtK(cBB^J#^4 7SLtA^4 8 5i)ie>>^c;:§iJ^;l/-7';6^e. 
M^^ti^o SfcJA, i^f.MT^njf±tEy^-^-*f0SB^J(;i»'rJ#. ^m^'SL 
*5i;t/^(DPit^^®itSiB^'Jt::^t-^*S'&#^'l4^**^7^j:Vi<i;e>Jc«^, 
X«#JPSrMb;tgB^J^y^-1'-7-tbTJigffl-r^;i<i:fe«TtgT^^o 
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0. 7 %tSi\^^'U2%y^a-7.^^)V^^^^\tm3%<DUe t aPho 

:^mm<Dmh^^vi^^mm\z^\^^x. mmimm\z^^wm/'^i^->tL'T:\t. 



^^^^(D-^-( X (b p) 



P4 4 9 7 UohUz^^m^ mmiWrn Mbol 

mi^U^^^-^: 3 8 5, 3 4 5 



P 9 4 9 3 B s 1 ncJ;'5Jii|ig U^mm BslI 
(@B^J#-^4 1 43j:tJ^4 2) 
M^^-r^-^rV A/^^^^Rf-lite^^Wr^iJ-ar (^^) : 126 

Wb^^ctViJl-^: 10 0, 2 6 



P 2 3 9 4 5 Mb o I {cJ:^iii|iM $iJPS^m Mbol 
(@H^iJ#-^4 3 43J;tX4 4) 
K^^-f^^yy A:;J>^'Rf-ljlfe^^W-r^±J^ : 160, 100 

mVUl^^m^: 260 
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P 4 1 0 3 0 TaaHZ^^m^n mmmM TaqI 

mmm^4 5^^zS4 6) 

WL^cCl^^-^: 9 0, 190 



P 4 5 1 7 7 B s t U U;iJ;^iii|>M Ummm BstUI 
(@H^J#-^4 7 ^^XSA 8) 

M^^-r A7J>^*Rf-ljl'£^^WT^Jl'& (:^^:) : 20,65,730 

mi^fX.^^^'a: 20, 65,1 75,555 



B60304 Mspl \Z^^m^ mWBM M s p I 
(@a^>J#^4 943j;t)^5 0) 

A;{>^'Rf-ljie^ ^W-r^^-^ (^^) : 3 30 

^X^UX^^i^-^: 2 2 0. 1 1 0 



B59066 BsaJI l^mWm B s a J I 
(@2^J#-^5 1 ^^n^ 2) 

^^^-r^-yy A/^^^^Rf-ljie^^WT^^-er (:^^) : 420 

^bfcCVi^-g-: 6 5. 3 5 5 



B 5 6 6 9 1 Xb a ncj:§Jii|iM Ummm Xbal 

(SB^J#^5 3*5j;tK5 4) 
^^^^-f^^yV A/i>tRf-iite^^W-r^±l^ (*^) : 6 70 

1 4 0, 5 3 0 



(RS1-RS2. RC1-RC8) JCOliT, ±13 8 S(D7°^-r "T— ^ 
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^^ibfc 1 4m(D^m^—ti~^^m vx. r f - i mm.(D'^'&.i^m^'^m^ 

}to ^CD^m, Vi-rncD{@#:t>P 9 4 9 3 B s 1 I :^cCVib 5 9 0 6 6 B s a 

•rUt)%s m:Km\ZM.mh'DXhP 4 4 9 7 Mb o I J^*ie)B 5 6 6 9 1 X 
b a I m^X(Dmm (me 5kh) iZ. R f - 1 jl'£^©^tg®#4S^^^T^ 

10 /^j:43. *^HJ-rt*. 3^illc:ck^^#:<7)miSMm/0^e>S 1 2 5 6 4 Tsp5 0 

9 1 miiR f - imt^^^^'^iZT&mhx^^^iKD^mizm-^^. m^i^mr^PB 
66^, mm. :^^m(Dmmm6^m^m(Dm!^. mm(DmB.^mm\tmo. 0 4c 

M<t^i±}^n;'ic m^^c^^tfji'Dxi^^^R f - immm^—ti-(Du^^x\ *fe 

^i^l::3SmbTl/i^-7-:^J-«, ^fe^iCO^PI 2000-139465 ('SE«$n 

15 xi^^^-^-ti—ont-Dx^)^^^. ^(D-^—tj—xhRf-imLomBi^^m 

\tl cM^IB«$nTVi^o ^^om^. ¥±^-r^^ 1 cM^^ 3 0 0 k bf;:tas 
f §<i:#^e)nT:feOs #M 2000-139465 <D'7 — :^ — ^1&}^\zm^i^ 

mf^mi^iyr^(Dx\t. r f - 1 jte^MJ^o^iA^fc+i^(DB#K^sbfc<h# 

20 

VI. r f - 1 jtfe?g)^'l^iHimilt6(PffiiM:^jfe 

2is:%Bjjc*3v^T, ni^mmmmt^m-r^mm^^ts. n^i^mum.^^ (Rf- 

1) jag^"^t^^m;^)^^¥ifi$n. 'tcD^mmw.m^^^^'^nrcztiz^o. Rf- 

|sl-©±&»ga^iJ-T?afeoT, ^ttmrntitg^W-r^^^. i;i^^b+@M«)/'cj::^SSB^iJ 
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l2^iJ#-^2 7(Dm.&S 8538-54123> $fSL<«. 4 2 3 5 7 -5 
3 7 4 3. J:D$?*b< m.M4 2132-48883 O^SIB^J^Wf §^ 
X«@B^J#-^2 7 0)11^3 8538-54123, $fSb<Ji, IfeS 4 2 3 
57-53743. J^r)tff^l^<\t. m.M4 2132-48883, ^^b^Z^V) 
n^l^<\tm.M4 2132-4631 8 (DiM-MMm t{i>fj: < t%7 0%m — (Dm. 

t{}^^t^.< i 7 0 %iwi-'(DT^ y^sa^'j^n- FT^^i^TaboT, i^t^mmii 
p) (Dmm-^^^m^-^n^ 

a ) BB^J#-^ 6 9 0m.& 215-2587 ^-g-tf^m ; 

b ) ia^J## 7 0 0^m 213-2585 ^"^t^mM ; 

c ) g3^J#^ 7 1 218-2590 <&^tr^ie ; 

d ) iB^J#^ 7 2 ©iiS 208-2580 ^^tsm^: ; 

e ) @B^iJ#^ 7 3 149-2521 ^^t^mm ; 

f ) Ba^J#-^ 7 4 Oii^ 225-2597 ^^tJ^^ ; 

g ) BB^J#^ 2 7 (^i^S 43907-46279 ^-^tT^^ ; 

h ) iB^'J#^ 8 0 (Om^ 229-2601 ^^t^^^ ; 

i ) SB^J#-^ 8 1 (D^m 175-2547 ^^tsmW ; 

j ) @B^'J#-^ 8 2 227-2599 ^^Vmm ; 
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k ) SB^'J#-^ 8 3 <Dm& 220-2592 ^^t^mm ; 

1 ) mmm^ s 4 (Dm.M 174-2546 ^^tsmm 
m) mmm^- s 5 <Di&m 90-2462 Sr-^t?^^ ; 

n) ±fEa) -m) (D\^^'frf^^(Di^mt{}^^fSi<t'h7 0%m—'r:$>0. 

o) ±iBa) -m) m^-rti-^^<Dmwtt^mmx\tmmm<D:7.h^) >i^x.> 

p) ±WBa) -m) ©Vim/0^(7)^m{C 1 fcCVib1«^(7):^«;0^*^^, jfAX 

10 

M.-^.i^O. ff^V<\tl 0 0 0 omm&.T. J;0|ffSU<«500 OitSi^^lTT 

15 >X<D^ ^^<DmA\t^jk^(D:&miz^r) . m^it. T e r a d a et al. 
(Plant Cell Physiol. 2000 Jul, 41 (7). 

p. 8 8 1 - 8 8 8) iz$d.m(D:bmz^^n^ ^tf)^'^m'e$>^o 

^r^. Pg^$tl§:btfr«7'j:V>7i^\ Tosl7(Hirochika H. 
et al. 1996, Proc. Natl. Acad. Sci. USA 
20 93, p. 7783-7788) fj:^(Dl^1^m^(DmX^^Mm<Drji-A^-^^ . SB 

(^\zidh^xhmmm.m^iz^r,m.^^mm^m^-^rix\^^^o ^(dj^o^ihz^ 
25 ti:< hh7 o%m-'T$>^mm^m^^x. r f - 1 jte^^^^^R f - lae 
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15 
20 

UT(D0mm\ts 2t:fflMA(D5feCO#^ffim #S 2000-247204 (2 

0 0 0^8^17 stBi^) \z$^m-^nrcmmMizm-:s<o 

1 R f - 1 m^'f-^mmK f l p-t— ;^-g>p c rv-:^— -fb 
25 2^##Mtc*DViT«, R f - im^^mmmRF-LPT-:^- 9m (ri8 7 

7. G291> R2303. S12564. C1361^ S10019. G40 
03, S 1 0 6 0 2, G2155) ^ P C R-^ — bfco 

(1) um^^n:^m 
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R f - lite^JlEJ^fflRFLP N'-:^!— 9fH (R 1 8 7 7 , G291. R23 
03> S12564. C1361. S10019, G4003s S10602> 

G2 15 5) ^m^yi^Mmmm^mnMmnmf)^^mxh. ^^i$^-\H<DmAm. 

(2) ^ y ^^y^^-i^y^)-(D^m: 

h o I l:m^mni\:s'^. N a C 1 ^^^S2il'L^ ( 6 ~ 2 0 %eig^@H, 2 0'C> 3 
7 0 0 0 rpm. Amf^. ^^«12ml) J: D l^-T X:^^® ^fTo ^Co 

(^0. (D-'W&n.%^Wi\ZiS^n. 1 5~ 2 0 k bcDDNA^#tf^>® 

^Mfe-«®lbfec ^-r >^^U-cDf^Mtl. Lambda DASH II 

(Stratagene) ^ — \zm\^^X . f^M:/D h:n-;i/fc:2pJ!!!lbTff 

-ot^o G \ s Si Pack III G o 1 d ( S t r 

a t a g e n e) ^fflV^j^Cc A°>:/y-i^>^t^. SM Buffer 500 

^-r >^^U-^?^CD5 0^g^&i??^5 M 1 ^fflViT. XL- 1 Blue M 

RA (P2) \zmim^^rco ^m^^. $>^^(Di:)\z'D\.^xu8 3m<D:/^—^ 
ni^mm.i'rz.o ^-r^'^u— 4. 1 5 x 1 0 f u iij^to. 

Aflr>T-S^&2 0 k b if^^:. 8. 3 x 1 0 ^ h p /-^—-r ^m^izf^^o ^ 
n«, -l-^^yyA (4X10«bp) \zMVX-\'mji^^^<Dy^^^^J—X$> 

(3) RIB 7 7. C 1 3 6 l:feJ;tKG4 0 0 S^f^yy 5^y^^D->-<©# 

C 1 3 6 143J;tJ^G4 0 0 3 tCOV^T^. R F L P V~;^J — T'n- >^^^tfy 
^X=F^¥^bfe^> $|JIS»^MS • RFLPV-;^j-7'p 
-r/gU^^^^^iib, DNAIHilX:?^ jl'^— (Takara SUPREC-0 
1) ^fflViT@M<DDNA^IiIJjXb;^Co R 1 8 7 7 t^'::>ViT«, s'-:^3 — :/d- 
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rediprime DNA labelling system (Am 
ersham Pharmacia) ^ffl ViT-^^;i/b. 

^-r:/^U— COXi^ U— n>i^Ji, :7°^ — ^ ^Hy b o n d -N+ (Amer 
sham P h a r ma c i a) lc::^n-/ h -^^tfcJ; Off o;to Is 

J; 0— ^Ji^^fToife^. Lambda starter kit (Q I AG 

EN) ^m^^xy T-zyDNA^mmvrco 

^^ — tl — iZ-Dh^X. 8 tSccD^V- h ^fflV^T 1 s t U-n>^'^ff 
fco Z^U-h imz-z>^^-(:fy^J-mm^l 0 u l^mhTco SrdX^U- 
:n>^S-Cff ofei^^, R 1 8 7 7, C 1 3 6 1 *5i:tXG4 0 0 SMJS'irV ^ 

(4) R 1 8 7 7 (DP C R'n' — -fb 

^ ly^^P — >=&^tffb. R F L P©mHgB{4, ip-fc.. IR24 

(-f >7='>i';*f^) \zUW&V$>^^<DK) (i^^Tj^n ;^^) icH^^ibfcCViE c o 
R I BP^^m^-rsCltlCj^D, P CR'7-:t/-'fb<£ff o^o 

mmhr^4^u->\z'D\^^x&.y<DM¥r^n'Drzo *-r. t3*3 

;0^tcbfco -o^iz. •^-:fy~'fa~yrni^^lzMl^xnm^(Dy°y^'^-^mnf 
T3*5«kU?T7 >^^-rv-i:^^t?-ti: (-^ffl- 4 -T-a^-ti:) . ^^u 

s^c, D-><&N o t I :fej:r>'E c o R I -eM^bbfc^t, m^^m-r^^ 



58 



wo 2004/005515 



PCT/JP2003/003154 



^) T«2 Okb, Kasalath H ti^) T«6 . 4 k b(7)E c o 

R I m^^ifif^Wt-^n^^t: (ftp: // ftp. staff, or. jp/p 
ub/gene t i cmap98/paren t southe rn/chrlO 
/RIB 7 7. JPG) t*^^e>nTVi-&. ^:ne>(D*ll^#-it#^'5 J! ti;: 
ckD, I R 2 4 fc(*#ffib^^^<DD l:i«#ffib/^cJ:ViE c o R I 

7 2'CtCT2^)-^ i^;i/<i:b 3 0 it-f ;KD P C R^f^lCT^ 7 a 

PCR^ffofco #e>nfePCRjg#l^&Ec oR m^ab:^^. O. 7%7:^fP 

PCRHtl (l^3 2 0 0 bp) ©E c o R I ^af::J: IR24Tfil5 
00bptl700b p <hlc:^Slf$n^«>t::Mb> D Ttt^^r^nfj:;??^ 

o:feo 0-IR24ORIL (Recombinant Inbre 

d Line) ^fflV^TCl® P C R-7 — — SrV^> bf >y b/c*Sm, RFLP 
V-:^; — J^R 1 8 7 7 M^fC'f4B':3Hte)n> RF L P s'-;^-R 18 7 7 

ii^V Q^'^-ti-\-C^^'^nfz.<Lt.ifim^^n. — ^R 18 7 7 

E c o R I i#iSb;^. 

(5) G 4 0 0 3 (DP C RV — -ft: 
#g|b:^y7 ^ i7i:7n>->^jS^b, R F L P ©MBggPfi. fiP"^. ^^^<D 
D {^^^#ffib I R 2 4 iC^i^ffibT^Rl^^H i n d I I I gPiS^lRl^f ^ <i:(Cd; 
D, P C R-7— -fb^ff 0)^0 

R 1 8 7 7 iinn<r>m^-^fs^^. m^bfe3^D->(D^eii^^Bj^>/&^{cb 

RF LPj^tff"e«T-;^7-yp>-::/G4 0 0 3 B2^B* (>'^7}?r:;^7 
^) 3 k b. K a s a 1 a t hTJ^ 1 0 k b (-Y >7='-i' :^J^) OH i n d I 
I I iTM-/i>^^^tB^n^ a; (ftp: / / ftp. staff, or. jp/p 
ub/genet i cmap98/'parentsouthern/'chrl0 
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/R 1 8 7 7. JPG) :it^m<bnx^^^o ^n^cDmm^m'iim^^iitiz 
m(Dmmmim^'rn^^x'$>^ tm^-^nr^o #Hi nd i i imm 

^fflV^T. 94t:{CT3 0#, 5 8t:(;iT3 0#, 7 2 "C {CT 3 0 1 -y-'f ^ 

SHindl I IMS^. 2 %T:^fo— X^*;i/-rtt^^1cl!jb;^ci T-*- 
yn — :/F^g|?(DH i n d I I I SI5^)&t^^g|5{4Tab^ CI a:;^>^^^n}^c fJ^cCt^ 
■fe. PC (362bD) ©Hindi I I mWiZj^O. $>^^(D^X\t9 

5bp<i:267b p HzWm-^n^OizMV. I R 2 4X\tWm-^tlUf)^^ fcio 
-^vy^y^fom^. RFLP-7 — :^-G4 0 0 ^ifiV CK-^ — tS — \Z'^^-^ntz. 
Z.ht^mn-^n. — ^G4 0 0 3 Hindi I I (BB^J#-^ 1 

9) .h^^bfco 

(6) C 1 3 6 1 (DP C R-7 — ;^-{b 

¥ilb;^cyy ^ v!7^u-y<D^mmmmzm'5\^^X':f^'i'^-^Wtnily 
t:io a&^^(D0*5J:rJC I R 2 4 © b -^;I/D N A Stt^ >:/ 1/— h d P C R ^ff 

l:iMViT, AB I Model 3 1 0 (;:cl; «9 # 
M ttl { c f iJ ffl f g ^cj; ^ ^ ^ ^ b „ 

R 1 8 7 7 ^nn.(Dm^^n\^^. M-m\^r:L^^u~-y(D^^^^<D^wm%^ 

^M(^t^Z-r^^t.\%X^rco l^ti^X^. 01 3 6 1 •7-;^j-J^iatC«P CRiiifSb 

\z<\^^^^'^m.mun^mmx'^ts.\^^^mm^'t^^tmn^f)^\zM. rf 

CRj^#l (2. 7kb) ;&^l#e.n'g>^^lC*S L> d C A P S >fb ^1^^^ CI «h d 

A#:6<J{C«> ns^fc;??!; (iEA±. i^^#-:^3^) J5:tJCK a s a 1 

ath, IR2 4 (i^±, 'f>5^^:^J^) ^fflV^T. mU^i$.o:>^ J ^ y ^ V C 

^mn.\^'^Z.t.ifiX^t:io ^(Dv-^(Dnt-DiZ'Z>\^^X. dCAPS'fb^ 
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4'C{CT3 05^, 5 8t:}CT3 0#, 7 2 t:JCT 3 0 1 +|--r b 3 5 1^- 

^ ^ )1<DP CR0ki^iZXP CR^n-oTco ibtlfcF C RMm^M-w o IMS 
t^. 3 %Me t a P h o r '''^riS U- ^.X^mm^mt ^ C tlZ^ Mmi'Tco 

$)^p^<DVT\t2mw\X'mm-^ri.m2 5hp. sobp, 7 9 h dcd/^o^^^^ 

m^-^n. I R 2 4T«ltimT-®ir^n. ^5 0 b p. 1 0 7 b pO;t>F;0^^ 
m^^tlfc, -7-/ k!>i/(Dig:^, RFLP'7-;^r-C 1 3 6 l:^>^PCR■7-;^J- 
^C^^^^n^^:<^:75^I^EBJ$n, ;^7 — 1 3 6 1 Mwo I (SH^J# 

-^2 0) L^^VTco 

(7) G 2 1 5 5 (DP C RT — 

U. I R 2 4:feJ:CXl L 2 1 6 (Mb^^^tC J: t) n ->t;d U 1:IR f - 1 it^^ ^ 

#Abfci^i^> jte^MttR f - 1 /R f - 1) © ^-^S';^DNA^^>■/l/- 
^^3P c R^fTofco P CR^J|^cDMM45^t;#ia{^mt;ifiJfflpJtg?^j:^S(Di^m 

M.i$im\z},t. ^u.a,m(DMmmm<Dmmnm^itmi^rc^M. Rf-i^te^ 
##iaa^is ( I R 2 4*3j;r;^ I L 2 1 6) «hR f - i jte^^^Wisa^^ 

Z>^ii'D^mmi^T. d C AP S'fb^ff o;^o :icDjii@T> 7°^-r V-i:bTi2^iJ 
7S.tX@B^J#-^8 ^fflVi. 9 4'Cl;iT3 0#. 5 8t:iCT30#, 72t:ic: 
T3O50>^l-9-'1'i^;Utb3 Sit'l' i7;KDP CR^#lCTP CR<&ff ofec #^ 
n;feP C R^#I^Mwo IMS^. 3%Me t aPho r '^^T;^P — 
ja<»!j-r§ ^1 tfc:^ i^^lHrbfeo ^^^cd D l ^H/fT-WHf *^2 5bpS: 
t/l 0 5 b p(D;t> I R2 4-l:U2mWx'VWm'^n. 152 5 b 

p, 2 7 b pS:tX7 8 b p©;t> H/J)5|g^$nfco "7 tf >i:7'®$gm, RFLP 
'T—t} — G2 1 5 5)&^P CRV-;^j-{c^il^n;^^:i:;OmBJ$n. ZL<D'^-:^ 
— ^G2 155 Mwo I (fiH^J#-^2 1) t^^VTco 

(8) G 2 9 1 CDP C R-7 — — -fb 
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t;^JU. IR24^J:tKlL2160D h — ^;i/D N A^^>:7V— h^CP C R ^ 

- iMB^'^^^^um^m ( I R 2 4*5J;tJ^^I L216) tR i - 1 it^^^^SW 

(Do^oynh-D^mmvx. d cap s-fb&ff oi^o cioiigT. y^-r-r— <h 

UTg3^J#-^9R(!>'SB^J#-^l 0 ^ffiVi, 9 4*01^X3 5 8t:tCT30 

7 2r(CT3 0|5>^l1J-'f^;p<hL3 5 th-T iJ7;K0 P C R^#l3T P C R ^ 
ff -Dfco t#e>n^P C Rj^tl^M s p I m^Wik. 3 %Me t a P h o r "^"T;^ 
15 D-XT«m^»jT^ili:lCct D^^^frbfeo R f - litfe^iSWi?pa^^Tti2 
Mmx^llr^n, *«j2 5bp. 4 9 b pB:tX5 5 b p (^n> F:^^'m^$n. Rf 

- 1 jtfeiF#^#iPp3ffi^?^T^i immx^llf^n, ^2 5 b dIBlXSI 0 4 b p<D 
nzyYtm^-^ntc. •^v\f:>'^^(D^^. RFLPT — ;^7 — G2 9 1;^>«PCR-t 

—ts-\zmm^^ntcz.ttimm-^ri. ;i©-t-:^j-^g2 9 1 mspi (sh 

20 ^J#^2 2) <i:^^b;to 

(9) R 2 3 0 3 ©P C R-y' — ;<7— 

-:^^) , I R 2 4*5cfclXK a s a 1 a t h (-< >t-V ts%.) (D V-^)VDUA 
25 (Dmm\t. UEKli<^:^^Tff ofcc 

f^(D^m^^^-^nf:io :L(D^%U. Bs 1 I ISi^g|5fi(:i:^CTVi;^OT, ^(D 
^^CAP S^-*-^b^Cc ilCOjgigT. y^-f V-a: bTBH^iJ#-^ 1 1 

iB?'j#^ 1 2 ^ffli/i. 9AX:\zxi^s bsx:\z'ci^. 7 2 *ctcT 2^^ 1 -t^- 
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^Bs 1 2%T;^?D-XTm^^»ii-^-<tl-.kD^tifbfeo >^-v^ 

:=.:fyMX'\timmx-^m-^n. m2 s s hpi^m 334 b p(7)n>F55?m^$ 

n. 05='^ :^J^i:r«2Mm-e^gff$n, 1^2 3 8 bp. 6 5 5 bpBirX6 7 9 
b p<DA> HjO^^M^^n^o -T^:/ tf >iJ^<Z)Mm, RFLP'T-:^-R 2 3 0 3/(>t 
P CR-7-;t» — Jc^ife$n^c:^*^liEBJ:^n, ^:(^-7-;*7-«rR 2 3 0 3 B 
s 1 I (g2^J#-^2 3) t-^^Lfco 

(10) S 1 0 0 1 9 (DP C R-x' — 

S10019CDP C R-T — fb^^. _h|ER 2 3 0 3 0P C R-^ — tl—'it(D:^ 

-1 'fy^mtD^BiffiM.^-^tir^o ;icd^m«, b s t u i ^.liigp^fstc^DT 

?|J#-^ 1 3Rt;@3^iJ#^ 1 4 ^ffiVi. 9 4t:tCTl:^. 5 8t:{CTl^^. 7 2r 

nfepcRii%<£Bs tuima^> 2 %T:^D-xTm^^ii;'r§ :i tfci D 

mmvt:!. ^^^r•^::^ti^X\tlmmxmm'^n. ^ 1 3 0 b pRtJ^'4 6 2 b p© 

/t> H;^)^^il^$n. -r >5=''<:^^TH2M0TT^if:^n, *gi30bp> 218 
h v>1SlXS2 A Ah TXDny^ffim.^-^ntz.o -^^^/If >^®^gm, RFLPV — 

-s 1 0 0 1 QitfiR cR^-t}—\z^mi-^tircz.}itimm-^ri. ckd-^-;^— ^ 

Bs tUI (@H5^J#-§- 2 4 ) ^^i&b;to 

(11) S 1 0 6 0 2 (DP C RT — ;*7— 

S10602(DP C R-7-:^f-'fb«. ±ISR 2 3 0 3 (D P C R V — — 'fbO;^ 
^£ (9) tcL.fc;0^^-:>TfTo^Co 

-f >^^:^7^r«l(D^M5?)^BI±i^nfc, '€-(D|gM^flJfflbT, CAPS^b^ffo 

yto ;i(Diiig-r\ :/^-r-7-<i:bxi3^j#^i 5]s^txs5^j#^i esrfflv^, 9 

A'x:\zxi^. b^x:\zxi^s 7 2X:izx 1 i-^^ ^ jvtl. 3 3^-( ^ 

(DP CR^ft^t::TP CR^fTofeo # 6n;^c P CRjSltlSrKp n I Ma^. 2% 
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^n. ^ 1 1 7 b T^Rz^e 0 7 b p(^n>F;?>m^^n. ^ y^"^ :^^x\twm 
^n-r. 7 2 4 b p(^)A'> H>«>^m^$nfco •7-/t!>^(D^m, rflpv-:^ 

— S 1 0 6 0 2 7J>^'P C — — (C^^^^tlfc:! i:;^>^^ijE0J$n, ^KDx' — — ^ 
S10602 Kpnl (gH^iJ#-^ 2 5 ) t^^Vtc. 

(12) S 1 2 5 6 4<DP CR-^ — tl—'it 

S 1 2 5 6 4(?DP — fbti^ R 2 3 0 3 CD P C R "T — :^f->fb(^:^i* 

4*01^X3 0#, SS'CJCTSO^, 7 2 "CldT 3 0 1 it-T ^^7;!/^: b 3 5 

-r^^^pcDPCR^^tcTPCR^fT-^i^o #6nrcP cr^^i^^t s p 5 o 9 i 

MJi^> 3 %Me t a P h o r "^"T;^ D -XT«m^^t!i-r ^ .1 <h iCi; 0 ^tfr b 
fe, i^-^^:=^tl^X\-i2m^xmWi-^n. 2 6 bp. 4 l b pRt^g l b pcDA 
>Hj&^IK^$n. -r >5='^:^^Tt*l.Mm-e^^$n. 41bp2S:tJCll7bp 

(Dz-^yy^nAm^-^nrco '^y\±z^^<Dm^. rflpv-:*j-s 1 2 5 e 4;&tp 

P 5 0 9 I (@B^J#-^2 6) i^^b^o 
##M2 R f - litfe^J^g'T-:; tf 

MSne^t:^'; l::MS-FR3->t:;tfU07E«&^}«i^ttTf^^bfcF ISH 1 0 
4 2M#:<Z)3^^&55^^DNA<^Jfi{llb, b;^o JlJlt?, MSn>^t::^7U 

<i:«, iajl^K^BTMit'l4^liiifflJ3^MtceJ^bfc33 vb:^;UT$>^ : BC 

lOFl) o ^/c, MS -FRHv-h:*; U <htS. IRS (JSH^tl^MW^H/f i: 
DA^) »cS5f$"r^R f - ljt<g^^MS3vt:;^3UlC^Abfe;gi^-efe'& (R 
f - 1 Wi^^M^irU) o 

^-r> R f - 1 jl<E^J^^^tr^#^e)n§> 1 (^IBm©2MO*T-:^7 

— ilR 1 8 7 7 E c o R I 43<tD^^G 2 1 5 5 Mw o U::43 frt ^^j@#:C0jl 
^g^S^iiSb}tc R 1 8 7 7 E c o R I ^S/ttSG 2 1 5 5 MwoIJ^ 
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hfco -o^iz. ^m.^xmz-o\^^x. G291 Mspm, R23 

03 BslIJ^, S12564 Tsp509IJ^. C1361 Mwo I 
JS, S10019 BstUIJ^>G4003 Hindll I J^4o j;U^'S 1 

5 0 6 0 2 Kp n 1 m(Dm.^^M^m^\^. u^:^um^m^hrco 

R 1 8 7 7 E c o R I J^43ckr;?G 2 1 5 5 Mw o I J^f^ilT^ittfs^M 



^3 W-r Si£mfl^:^{i<*©H'-:^3-Me^S' 
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m3\Z^-^tirc^'D\Z. S 1 2 5 6 4 Tsp 5 0 9 l'7 — :fy — f}^i^^'^:r.i:m 
'T:$)^mi^8t. C136 1 Mwo I m-T — :^3-/?>t>?^7}?-;*7MTfe^^#:9 

«R f - 1 jigi s 1 2 5 6 4 T s p 5 0 9 1 mtcDm'isom.i^^mi^. Rf- 

S 1 2 5 6 4 T s p 5 0 9 IJ^<hC 1 3 6 1 U^?/ o 1 mtO^miZW^-r^ C 

- imi^^^h-^^m<D^-^^^nmti^i^'^t(Dm^ (c. s h i n j y o, 

JAPAN. J. GENETICS Vol. 44, No. 3:149-1 

5 6 (1 9 6 9) ) izm-^^^x. Rf - im^'?m^mmmmmm±\zw:m':^n 

^^h-^^X^Tc (04) 

mmm i r f - i mmmmum^mi^opmn 

M S 31 t::iJ U :BC10F1) {::MS-FR3>'t::^7U miX : B C 

9 F 1. R f - im^^u) (D:t^m^f}^nxi^mvr:iB c i of i^ffl4 103 
mi^^m^K #H#:;5^e>DNA<&jfi{±ib> ±mm^m2 tmm\z. S12564 

T s p 5 0 9 I J|g43J:tJ^^C 1 3 6 1 Mwo I i^Oitti^^M^iiSU^c SI 2 
5 6 4 T s p 5 0 9 I ffiOJte^M/O^^i: v'h:^; UM:^^fS^^. Rf-im<i: 
S12564 Tsp509I mii(DmX(DmM^lZ^O ^Cfcimi^t^Uh. 
C136 1 Mwo I J^Ojte^Md^3->b:^J UM5i>ti@#:^. Rf-lJ^iiC 

13 6 1 Mwo I mt<Dmx(Dm.^^\z^y)^crcmi^t^fsi\^rzo 

4 1 0 3{@#:^ii^bfe|gm, R f - 1 J^i: S 1 2 5 6 4 T s p 5 0 9 I 

t(Dmx<Dm.^xmi^^ imi^. Rf-ij^^ci36i Mwoimt(Dmx 
<Dm^xmi^^6mi^M.miyrco -^^ ±mmmm2iz:^\^^x^wz^Kin^ti 

fzlO 4 2mi^t:m^l^rz^^. m3\Z^VrcJ;:^\Z. Rf-lJ^^:S1256 

4 T s p 5 0 9 I mt(Dmx(Dm.i!^^m^^'& imi^. r f - i mtc 1 3 e i 
Mwo I mt(Dmx(Dm.^^mi^^2mi^M.iiivx\^^^c 
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^mr^t. 5 145mi^-^^^. Rf-lJ^«hS12564 Tsp509I 

mt(Dm'C(Dm.^Ami^^ 2mi¥> r f - ij^^ic i 3 e i M\voimt(Dm 
(1) imwim^i^^n 

i^^:!i^~tl^am^^^(Dr) (R f - l^^U^ffaU) (7)^ 7 A D N A ^ffl ViT^ 
m^^nizmmi^fc^'DlZ-L amb d a DASH I I r^'-tCIck D ^ 7 5 

rflp:7°d-:/ s i 2 5 6 4(D^^mm^m ir^±yiy3>m^D 4 7 

2 8 4) \zMVX'A(DZf^^'7—M: 

5' -atcaggagccttcaaattgggaac- 3 ' (@5^J#-^ 2 9 ) *5j;t;J 
5' -ctcgcaaattgcttaattttgacc- 3 ' (@H?'j#-^ 3 0 ) 

Wi'ifk. QIAEXI I (QIAGENtt) V^TJltMUi^o fflMbfeDNA 

rediprime DNA labelling systemCAme 
rsham Pharmacia |±) ^m^^X'7^)VV. ^-f U-Xi? U — 
— >iiffflyo— >^ i^U — ^A. Ell) t.vrz.o 

^-r U— (757.1^ U-n>i^«, 7"^ — i^^Hy b o n d -N+ (Amer 
sham Pharmaci att) \z:fuv V bfcf^, S^tdi: 0 ff o fco 

— ^ ^^ilbfctt> Lambda Midi kit(QIAGEN*h)^ 

(«s^43d;r;^'#^) 

X^U-n>^^}C^D 4MCD^'D->'7&i#^n, 7K^:^Sga^J<D)|?*ff*3j:t)C0J 
PS^miritfi^W^i^:^*^^.^ ^(Do^CD^^r^'D (WS A 1 43J:OTS A 3) « 
la 1 J::^b}^^4»M#^{ca5^ci<h/i>^^^$nfcc 7°^-f 'x'— ^frlc J; D , WSAl 
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io^xswsA 3 izMjt^-r^^^^^oD^' y Am.&nm^^Mi^rc (DNA v-^ 

>1J— 3 7 7, AB I1±) o 

(2) 2IlIS^^#:^fT 

(R f - 1 ^WiSS) ADNA;^>>e.lRl^(:if^f!gbfc I R 2 4^7 5 ^ ^ 

5' -tgaaggagttatgggtgcgtgacg- 3 ' (@H^J#-^ 3 1 ) ^^XS 

5' — t tgccgagcacac t tgccatgtgc— 3 ' (@S^J#^ 3 2 ) 

$l8:ti-L, WS A 3 (Z)DNA^5^>yi/- hfCfflV^T, P C R <lrfTo 

t^^:■c) (WSE8) \tM\\^^\^t^\tLm.m{%\^^^z.t.ifi^-^nt::L. 

I R2 4yy a^yi$'^-i':/^U-X^5^U-::i>^(c:J;D 7 ^(^^^7 □->;?>n#^ 

•o (X S E 1 *5<J;U^'X S E 7 ) tSEI 1 ^C^b/!:{4fiPf^^C$>^ ^ <h/5>^^^$n7to 
T'^-f^-^ff {Cct XS E l:te«fctXXS E 7 IC^jST-i) I R 2 4^7 A^S 

(3) 3|ll@g^fe#:#fT 

ISjZliOab^^© 0<>-V ^y^^^ ^Z^^ iJ-*3<fctX I R 2 4 y y S ^ ^-Y 
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(2) X^miEji^^\zVrc$>^^(DKi^^y I^m.MmmzMl^T:^(D':fy'i^-M : 
5' — gcgacgcaatggacatagtgctcc— 3 ' (SE^J#-^ 3 3 ) :io<i:.XS 
5' — t tacctgccaagcaatatccatcg— 3 ' (SS^J#-^3 4) 

r^o n^ntc 115 9 h D<Dm^m.m^. wv^(D:f5mxmm: • ^^;pb> ^-r y 

'7^)-:a-!7^)— m^u-^ (T'P-t/F. Ell) iibTco 



rz.-0 (WS F 5*3J;OTS F 7) «EI 1 Jc^bfe^ifiM^fc^^ d t;&^^$n 

fee y'^y^^-m^iz^X). ws F 5*5j;r;ws F 7 fcMiS-r^a&-€-^® o^y 

tz.'O (XS F 4cl3«J:CXXS F 2 0) «0 1 Id^ bfc^BM^{C$> § CI iiJO^^^tl . 
fee -:r^^'^~m=T\Z^r^s X S F 4*$ j:r/X S F 2 0 (C^^^E^-T^ I R 2 4^V 

(4) 4lHl@^fe#:^ff 

5' — aaggcatactcagtggagggcaag- 3 ' (B2^J#-^ 3 5 ) ^^XS 
5' — t taacctgaccgcaagcacctgtc— 3 ' (SB^J#-^ 3 6 ) 
^mt-^V. WS F 7 (Z)DNA§5=->7'1/- hfCfflViT. SfelCtA^ P C R ^ff o 
#^n7^4 5 6 b p cDJi'l'M^tl^. UE)7E(D:^}iT*»S5 • ^^;H.> 'y^^'y 
U-x^^ U--:^>'^ffl:/p— >^ (yp->^G. lEIi) <hU;^Co 
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$>^^<Dr)yy 5 >y ^7 ^-r:/^U-7.i^ U-n>^fJc:J:D 6mo:>^u->i)m 

fc^ (WS G 243J;tJ^^WS G 6) JtEI 1 tc^ b;'S:l4mM^(c^§ ^1 <h^^^^$n 
:rco T'^-l'^ — ^ff 0^ WSG2:i3j;t;WSG6 (C^fS-r^^-e^Olpy/ 

i^D — > (XSG8. XS G 1 6*5itXXS G 2 2) US 1 b;t{aBM^t;i 
ab-Scl^T&^Ti^^n^feo ^fTlClJ;^. XSG8, X S G 1 6*5J;t;^^x S 

G 2 2 IzMJi^^T^ I R 2 4yy AJ^SgB3?iJ^^^b;rc:o 
(5) 5lHlg^fe#:^fT 

2p:%^#e>t*. TIGRCThe Institute for Genom 
ic Research) (D^ffijJ^-A^-v^Srra^ b, RFL P-?— :^J— S 1 
2 5 6 4 ^^"^t"^ B A C (Bacterial Artificial Ch 
romosome) ^U — > iT^-ty-^a >#-^AC 0 6 8 9 2 3) f)^{ikm^ 
— ^^—X (GenBank) fCl^^^nTV^^ t tr^tU bfeo ClOBACi^ 

J;l:$i^bfc<h;i^> (1) - (4) ^i^^Vrz$>^^(D^^j^ZfIR2 4(Da>'v^ 

^ ^mm^^^iz^^-r^^t-fy^^-^nrc (02) o 

5' -tggatggactatgtggggtcagtc- 3 ' (SB^J#-^3 7) 43J;tJ^^ 
5' — agtggaagtggagagagtagggag— 3 ' (@H^J#-^3 8) 



70 



wo 2004/005515 



PCT/JP2003/003154 



^mmV. I R 2 4 h-iS^;i/DNA^T->:/I/- ht-ffll/^T. ^miZ'^^^F CR 

^n-oTzo #e>nfc:i<j6 0 0 b p<Dmmmm'^s ^mo^z^m-cmm • ^^jvi^. 

-^-yi^m-fu-^f (:/d-:/h, mi) tvrzo 

I R 2 4yy 5 i^^-r:/^ U-Xi^ U-->i^ic:J:0 i smo^a-y-fym 
t-D (XSH18) umi\z^Lr^nmmw^iz$)^:it-^^^-^nrco y^-r^— 

#fTtCj; XSH 1 8 iZMJts-r^ I R 2 4 ^ 7 A^SSB^'J^^glt^ bfco 
(1) P C RV— ;^-P 4 4 9 7 MboIOlB^ 

#•^2 7) t;&^^<DKf:=i>y^^^\zM}t^'r^yy2^m.mm (bb^j#-^2 8) 

^^«lC^J^;T'5ga^J»-^2 8 © 1 2 6 3 l#B(D4t»ttGTab^eii:^^ffib 

P4497 Mbol F: 

5' -ccctccaacacataaatggttgag- 3 ' (fiH^J#^ 3 9 ) 
(SBa^iJ*-^ 2 7 (DWl& 8 5 3 - 8 7 6 tcffi^) 
(@B^J#^ 2 8 (Dm.M 12247-12270 ^ClS^) 

P4497 Mbol R: 

5* - tttctgccaggaaactgttagatg- 3 ' (SB^"J#-^4 0) 
(SB?'J#-^ 2 7 <D±i» 1583-1560 (Cffi^) 
(@B?'J#-^ 2 8 (Dm.M 12975-12952 {::^@^) 
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(GATC) ^hfc-f. Mb o I mm^Z^DWrn^nt^^^OlZtil^. $)^^(DKi 

BNAif)^i^<DmmMmtuho i <Dmmmm^ht>. Mb o i mmiz^r^wm^ 

(2) P CRx'-;^; — P 9 4 9 3 Bs 1 I om^ 
#■^2 7) -h^b-^-^cDDn^^^-Y i^lClMfS-r^^VAmSSB^J (ga^^J#^2 8) 

M^etcMf&-rsBB^j#-^2 8 (D 1 7 6 2 7#g(7)i^sjiCT^§v:<h^mmb 

P9493 BslI F: 

5' -gcgatcttatacgcatactatgcg- 3 ' (BE^J#-^4 1) 
(ga^J#-^2 7 (Di^S6 1 2 9 - 6 1 5 2 iCffiS) 
(SH^J#-%2 8 04^* 17529-17552 \zm^) 

P9493 BslI R: 

5' -aaagtctttgttccttcaccaagg- 3 ' (BB^J#-^4 2) 
(gB^J#^2 7 254-6231 tC^^) 

(gB^J#-^ 2 8 ©±^S 17654-17631 t^ffi^) 

^m^^xmm^itmmop cRmm^n^^ 126b p(Dmh-/&m^'^'f^o m^M 
m^Bs 1 immWi. r:»u-7.y}\^xmm.^m'r^^tiz^r)^ -^mit-r^z: 

tif)^X^^o 'tUf:>%. lR2AYiNAiJ^ib<DmmM'^\tBs 1 I (DU^Un 
(C CNNNNNNNGG) ^fefcT, Bs 1 I ^glSfCl J: 0 "©Klr^ni^cCVi^l;!^ 
D DNA;6^ e.<Dltiti§^«^^iB s 1 I (DlSliSB^J ^ ^ Bs 1 IM 



72 



wo 2004/005515 



PCT/JP2003/003154 



fS:^. ^^—tl — (Dm^\Z\-t. dCAF Sfk (M i c h a e \ s and A 
masino 1998, Neff et al 1998) €rjlffl bfcc M: 
i^^iZU. S9IHP 9 4 9 3 Bs 1 I Ry°^^ ^-(Dmm\Z^r> . BB^J#-^ 2 
7©6 2 3 6:}3«J;D^'BS^J#-^2 1 7 6 3 6 (7) a g {^I^^^l^ n-S, ^ntdck 
K). ^^^(D^DNA^M(Dmmt. ia^J#^2 8<D17626-17636® 
U^^md^mi^^C C t t t c c t t GG_tfJiK). B s 1 I ^UlC J; D ^^/r^n-So 
(3) P C R~7 — ;^J-P 2 3 9 4 5 MbolCDM^ 

mmm2X'm<bi)^\zi.rc i r 2 4n>^^' ^^^tc^i^i^-r^yyAi^siB^ij (la^j 

ii^ttt^Vr^imM. gB^J#^2 7<D2 0 6 8 0#ec^l^»*^GT&^©lC*f 

^M'att{C^^^S-r-g)@B^J#-^2 8 ® 3 2 0 7 9#SO±^S«ATab^:i<i:^^ai 

P23945 Mbol F: 

5' — gaggat t tatcaaaacaggatggacg— 3 ' (S35^J#-^4 3) 
(@5^'J#^ 2 7 ©i^S 20519-20544 
(gB^'J#-^ 2 8 31918-31943 ICffi^) 

P23945 Mbol R: 

5* — tgggcggcagcagtggaggataga— 3 * (SB^^'JS-^ 4 4 ) 
(@B^J#-^ 2 7 (Dm.M 20778-20755 ICffi^) 
(BS^J#-^ 2 8 (Dm.& 32177-32154 ICffi^) 

^fflViT^^gpfi[j^aa<^)PCRJiii"i^ff 2 6 0 b D (Dmh-^mm-r^o m^m 
m^uhoimm^^. 7:^u-7.^jwmm.^m'r^z.t\zj:V). '^mit-r^:z 

(GATC) ^t>-^> Uh o I mmz^r)^^-^n^(D\Z)^L. $>^^(Dr)DN 

A7!)-^i^(DmmMmtMb o i commmm^htc^. Mb o iMat;:<fci9^sir$n 
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(4) P CR-y' — — P 4 1 0 3 0 TaqI®W^ 

#•^2 7) t&^^(Dr)u>y^^ ^izMft^T^^^y j^^Mmm (sb^ij#^28) 

^^It^VTcU^. BH^J#-^2 7 04 5 4 6 1 #@ OJ^»5&^'AT*^ ©iC^b, 
^M^«{;i*f^S-r§B3^J#-^2 8 04 9 1 6 4SSC7):^««GTi5§ 21 ^ ^Ettl 

P41030 TaqI F: 

5' — aagaagggagggttatagaatctg— 3 ' (S5^J#-^4 5) 

mmmn2 7 0)^.^4 5359-45392 \zm^) 
2 s 9072-49095 izm^) 

P41030 TaqI R: 

5' -atatcaggactaacaccactgctc- 3 ' (@2^J#-§-4 6) 
(SB^J#-^2 7 <Dii»4 5648-45625 \zm^) 
(SH^J#^2 8 (DiM.M4 9351-49328 ICffi^) 

^fflv^T^MSP'fii^jacDF c Rjfiiii^ff 2 8 0 b p (Dmh-^mm-^^o mmm 

Jl^SrT a q I ma^, T;9D-X<ir;i/T«m^a<:»Jt-^ cl i iCct 0 , pimitT^ZL 
<hA^T#So -ri^cC^D-^, I R 2 4DNA:0^e><DJii|i^#»t*T a q I 0^.^ga^J 
(TCGA) ^fe^T, Ta q lMSIlC<fcD^»f^n;^j:ViCDfc^b. fe^^OD 

DNA/^)^6©ii'l'10#I«T a q I ©ISilBB^J ^ ^ Ta q I MiifC<J: (9 $ 

(5) P C R-T — :^J — P 4 5 1 7 7 BstUIO^^ 

mmm 2 T0H?>^^icbfc I R 2 4 n >T-^ ^\zM€s-r^y y ^^&^^\ (sb?ij 

#-^2 7) i$.^^CDO n>X'< ^^^{C^J^i^-r^'^rV A^S@2?|J (gB^J#-^2 8) 
t^it^VTcMM. mmm^2 7 <D4 9 e O 9#@(Dii»;5)>'AT^^©lC^L, 
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P45177BstUI F: 

5' -acgagtagtagcgatcttccagcg- 3 ' (@B^J#-^4 7) 
(BH^J#-^2 7 (OmMA 9355-49378 (Cffi^) 
(SB^J#-^ 2 8 (Dm.m 53057-53080 ICffi^) 

P45177 BstUI R: 

5' — cagcgtgaaactaaaaacggaggc— 3 ' (B2^J#^4 8) 
(SB^J#-^ 2 7 (Dm.m 50166-50143 dffi^) 
(Ba^J#-^ 2 8 ©its 53868-53845 Icffi^) 

^fflV^T^M^fi^Sc^P C Rliilii^ff 8 12b vOm^^m^T^. MmM 

^hifiT^^. -tt^^^. I R 2 4 DN Aj{»^S(Diti|igjg<^JiB s t U I O^^SB 
n (CGCG) ^2f@m'b^. Bs tu SMc^S^fM-f^i^ir^n^tD 
d^fb, 2b^^©DDNA:;&^^(^iii|igmi^«B s t U I <D^.i^lHa?iJS: 3 Mm*> 
Bs t U I M3S}C<J; D 4M(^SlT>t^c-©8lf^n^^cie). Bs tUlMSt^cDD 

(6) P CR-T — :^-B 6 0 3 0 4 M s p I ©M!^ 
^JE^J 2T0J^5&^(Cbfc: I R 2 4 zi >5^^ i^fC^fJ^-T 7 A:^»BH^J (SB^J 
#^2 7) i:K3Z!i(OB AC^D-> (T ^ a >#-^ A C 0 6 8 9 2 3 ) (D 
:^«@B^Ji:^it$gbfc^m. gB^J#^ 2 7©5 6 3 6 8 # @ (DUSj^^^^TT* ^ © 

^^-(aaici^t^js-r^Ac o e 8 9 2 3 (D^is^cT^-i) ^ t^Btbb 

B60304 Mspl F: 

5' -atcccacatcatcataatccgacc- 3 ' (g3^'J#-^4 9) 
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(nmm^ 2 7 (D^m 56149-56172 izm^^) 

B60304 Mspl R: 

5' -agcttctcccttggatacggtggcg- 3 ' (@a^J#-^5 0) 
(aB^'J#-^ 2 7 (Dm.M 56479-56455 (C^g^) 

^m^^Tmi^m^mTiKDF cRm^M^ff^^ms s 0 b p(7)iiT>T-^ii'igT^o mm 

(CCGG) ^=bfe-r, M s p I MSfCJ; O^iff^n/cfV^OfC^^L, B^^BfDN 

A7!)^^(DmmmmitM s p i ©is^sE^y^fe-fe. m s p i mmiz^iowm-^n^ 

3 0 4 Mspl R-y'^-f-T — ®^55ffll:i<i:0, gB^iJ#-^2 7CD 5 6 4 6 3(Dg 
jO^ t t::e^^tl^o ^ntcj;0, BB^J#-^ 2 7 O 5 6 4 6 0 - 5 6 4 6 3 <DM s 
p I (DmM^y^lCCGGfj^c c g t Mspl iZ^-DX^m-^ntnK U 

^-dX. I R 2 4 a5f$CDirn-«M s p I (D^^SB^JS— 
S2^HiS*ODNA«, gB^'J#^2 7{Z)56367-56370 (cMJ^i^f -SM*^ 
1 s p I (DmmM^^\^^'t^:itLU^o 

(7) P C RV — — B 5 9 0 6 6 B s a J I (DM^ 

mmm2xm^f)-'izvrz i r 2 4n>^>(' ^izMft^T^y/^M^Mm mm 

#■^27) <h|!Eai<^B D — > (Ti^ir^^/v-a >#-^AC 0 6 8 9 2 3) <D 

mmmm t^iti^vrcm^> mm^^2 7^5762 9#@©iiS/j>^XT$.§© 
izMv. '^m^m\zi^}t^ir^Ac 0 6 8 9 2 3 (Dm,&\tc cx$, ^ :i t^M.mv 

B59066 BsaJI F: 

5' -atttgttggttagttgcggctgag- 3 ' (@S^'J#-^ 5 1) 
(SB^iJ#-^2 7 7563-57586 (C+@^) 
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B59066 BsaJI R: 

5' — gcccaaactcaaaaggagagaacc— 3 ' (@H^J##5 2) 

(gS?'J#^ 2 7 (DMm 57983-57960 \zm^) 

^m^^Tmm^^mmoF cRm^'&n^>m4 2 o b p(Dtr>T-^Jiii®T^. ttifri 
mm (ccNNGG) B s a J imm\z^v)mm-^nr^^^<D\zii:ih. 

B^^^DN A^^'b(Dm^M^^itB s a J 1 (DUmmm^h-^. BsaJ I MMiZ 
J;D^|fT^n-5feJ6, BsaJ I mm'^(DDN Am-A^^^fS:^ ^ T^U — ^^yjV 

(8) P CR X' — — B 5 6 6 9 1 XbaI(^W^ 

mmm2x-BM^^^zvrc i r 2 4n>5=-'< ^izmjtst^y/j^^&Mm mm 

#^2 7) t^m(DBAC^n — > (T^-fe^y v'a >#-^AC 0 6 8 9 2 3) <D 

^m^mt^itf^iyfcm^^ S3^j#^2 706626 7mB(Dm&f)^GX'$>^<D 
\zMi^. ^M^sgid^js-rsAc 0 6 8 9 2 3 (Dm.&\tcx$> ^ :i t^^mv 

B56691 Xbal F: 

5' — cctcaagtctcccctaaagccact — 3 ' (6H^J#-^5 3) 
(SH^J##2 7 (DMM 66129-66152 iCffi^) 

B56691 Xbal R: 

5' — gctctactgctgataaaccgtgag— 3 ' (@2^J#-^ 5 4 ) 
(SH^J#-^2 7©mS6 6799-66776 Izm^^) 

^m^^T'^^^iiLmmop cRmm^n^^me 7 o b i>(DWrh'^mm'r^o mm 
^f^^xbamat^. yi^a-X'y')ixmn.^m-r^^t\z^Ki. -^m^tt^ 

(TCTAGA) ^^Tcr. Xh a I mmiz^Ki^m-^nu^^(D\zMv. B:$^m 
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DN A-fy^ 6 (Dmmmmtxh a i omm^m^h^^ xb a i mmiz^K)wm'^ 

(9) P C RT — — B 5 3 6 2 7 B s t Z 1 7 I 
m^2 7) tWt^OBAC^U — y (T^±yiy3 >m^AC 0 6 8 9 2 3) © 

^mmm t^itt^i^Tz^M. mmm^2 706933 i#s<Di^s*^*TTa5^cD 

{c:^>f mmi^LmizMJtsT^AC 0 6 8 9 2 3 <Dm.M\tCl^$>^ :i t^M^BiV 

B53627 BstZ17I F: 

5' - tggatggactatgtggggtcagtc- 3 ' (BH^J#-^ 5 5 ) 
(@B^'J#-^ 2 7 (D^m 68965-68988 {C*B^) 

B53627BstZ17IR: 

5' — agtggaagtggagagagtagggag— 3 * (BH^J#-^ 5 6 ) 
(IB^J#^2 7 (7)±i«6 9582-69559 J;ilBa) 
^ffiV>T^M^'f4J^?a(7)P C RiiitiM&ff V^*«]6 2 0 b v> O^h^m^'^'t ^ o 

mmwrn^B s t z 1 7 i Mst^. T:^D-7«y;PT«^i'i<«)-r^:i<h('d; d, 

-oimt't^^^iiifi'^'^^o TUt>%. I R 2 4DNAy6^e>(DJtitgjgtl(lB S tZ 

1 7 I o^^sa^j (GTATAc) ^-h-^. xh a imM\z^y)mm^M<o\z 

B2^WDNA/&^e>©lii|@ie«i^t*B s t Z 1 7 I <^^.ifegB^J<£t>/bf ^ Bs 

t z 1 7 I ^m\z^y)mm-^tif^^^rc^. b s t z 1 7 i ^si^(^dnam*>^^* 

( 1 0) P CR-7— ;^3-B 4 0 9 3 6 MseI(D|€^ 
i^j^Tc^ (10) - (12) OP CRV-;*7-(D^^JiViTnfe, gB^J#^ 2 7 
03' 6 3 6 3 ckO t)$e)t::T^ (3* *1^) m\Zit^mt ^^m^m\Z-0 
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UEkEcDB ACi7 0-> (Ti:7'fe^;/>'3 >#-^AC 0 6 8 9 2 3) om^^miZ 

5* -tacgacgccatttcactccattgc- 3 ' (gH^J#^ 5 7 ) 

5' -catttctctatgggcgttgctctg- 3 ' (@B^J#-^ 5 8 ) 
^^gtb;to .:i(D^y^'^—M^m^^X. MS -FRn~>b:^3U (Rf-lj^© 
jte^M«Rf-l Rf-1) *5ckt;cn>'k:t>U©h-i$^;i/DNA^-x>yi/ 

-h{', ^?*t;itA^^iPCR^ff o;^o n'^nr^mi 3 0 0 h T)(Dm^mm^. t 

:^n-xy;v-C(Dm^^i!j^, qiaexi i (QiAGENa) ^m^^^xmm 

vfzo mmiyrcDNAom.mnm'^^ DNA'>-^>it-3 7 7 (ABi^t) iz 

B40936 Msel F: 

5' — acctgtaggtatggcaccttcaacac— 3 ' (BB^J#^5 9) 

B40936 Msel R: 

5* — ccaaggaacgaagttcaaatgtatgg— 3 ' (iB^J#-^6 0) 

-T.yji^xmm.^^wj't^z.tiz^Ki. 'pjmit-r^z.t-^^x^^o -rutD-^. ms 

-FRa->t:;^jU (Rf-1 R f - 1) DN Ai:)^<b(DmmmmtMs e 1 (Dm 

mmm (ttaa) ^%t>. us e imm\z^Kiwm-^n^<D\zMv. 3'>t:;<j 

^JDNAf)>'^(Dmmm^\tM s e I (Dm^mm^hfc^. M s e I MSfdck 

m-^nrji^^rcib. m s e i mat^oDNA^s^^^fcCO, 7:^u—xy)i^fp(D^ 
mmom^thx^m-t^^h^^x^^o 

fS::^. :^'^-tl-(DmmiZit. d C AF sm^MmLTco 
(11) P C R-7-;^j — B 1 9 8 3 9 MwoICD^^ 
iSidiCDB AC^ D — > (Ti^-fe^;/ V3 >#-^AC 0 6 8 9 2 3) (Dm^MmiZ 

5* - tgatgtgtttgggcatccctttcg- 3 ' (@3^iJ#^ 6 1 ) 



79 



wo 2004/005515 



PCT/JP2003/003154 



5' — gagataggggacgacagacacgac— 3 ' (SB?>J#-^6 2) 
^mBYVtzo Cl(7)y^-r v-^^fflViT, MS-FR=i>'h:^7U (Rf-1 R 
f-1) ^J::ZSniy}^tl V (Dh—^ JVDN A^'ryy'U- h\Z. S^i^Ct^^ViPC 

QIAEXI I (QIAGEN^fc) ^fflViTiWmbfeo Sl^MbfcDNA© 
:^*SH^J<&, DNA'>-dr>+}— 3 7 7 (ABItt) O^Wbfc^:^. M 

B 1 9 8 3 9 Mwo I F : 

5' -tcctatggctgtttagaaactgcaca- 3 * (iH^J#-^ 6 3 ) 

B 1 9 8 3 9 Mwo I R : 

5' — caagt tcaaacataactggcgt tg— 3 ' (IS^'J#-§- 6 4 ) 

-FRn>'t:t>U (Rf-1 R f - 1 ) DNA5{)i^>(^)iSi|ii^#>JSMwo I 

iiSa^'J (GCNNNNNNNGC) ^'htc'fs Mw o I MStC J: D ^Sfr^ nfctV^ 
<3[){;:>t^f 3->fc:t? U DNAy5>e>(Dtii)ii^^«Mwo I ©IS^@H3^J^t>~fe> Mw 
o I MS(Cj;i9^^^nS;^J6, Mw o I BS^^D N A0S/^>^^M?^j: «3 > T:^fO 

:^:}3, ;tr-CDM^{3J*, d C AP S^^jiffl Lfeo 

(12) P C RT-;tJ-B 2 3 8 7 Bfal O^m^ 
UEiZgCDB ACi^ > (Ti7-fe^;/ ~>3 >#-^AC 0 6 8 9 2 3 ) (D^M^miZ 

5' -cactgtcctgtaagtgtgctgtgc- 3 ' (g5^J#-^ 6 5 ) 

5' — caagcgtgtgataaaatgtgacgc— 3 * (@B^J#-§- 6 6 ) 
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^msfVr^o iI<7)y^-r-7-^^fflViT> MS-FRriv't;^? U (Rf-1 R 
f-1) :j3c!:lX3i/t;^3 U<© h-:$';l/DNAS:^>7'l/— htC, ^j^tCt^^ViPC 
R&tfofCo #e>n;^c?ltl 1 3 0 0 b p(Dlii|@^«!^^. T:^D — X^r*;i/T(D«m^ 
Hj^, QIAEXI I (QIAGEN^i) ^m^^XmmVfCo ^IKbfeDNA© 
^»@a^iJ^. DNAv-^>+f— 3 7 7 (ABIi±) {;:<k D^tlf bTt^Sm. ^ffi 

B2387 Bfal F: 

5' - tgcctactgccattactatgtgac- 3 ' (SHa^'J#^6 7) 

B2387 Bfal R: 

5' — acatactaccgtaaatggtctctg— 3 ' (B2^J#^ 6 8 ) 

-FR3>'t:^U (Rf-l R f - 1) DNA-^^^ (DmmM^\tB f a I (Dm 

mmm (ctag) b f a iMafcj:o^iT^n?^cj:Vi(DicMb. 

U DNA}?>^e>Oiii|ig0#I«B f a I (Dmmmm^^t>. B f a 
^Sf^n^fcft^, B f a I MSftcDDNAMfi^^'SfcCD. 7 :^u-7.yjV'^(DU 

(13) ^J^-^^i-W 

m-mmixm^nrz. r f - ij^^s i 2 5 e 4 ts p 5 0 9 ijig^^rBiT 

(7)mil^i®#:2^#: (R S 1*5J;CXR S 2) *5j;UJR f-lJ^^C1361 M 

wo I mtornxoum^m^smw (rci;?)^^rc8) {;i-oi/iT. ±fB 

(1) fjViL (1 2) Xm^Vfcl 2i@(DDNAV-:^-J^(7)ifte^M^PSb 
a-^a#:OS 12564 Tsp509I m^^XfC 13 6 1 Mw 
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a 4 Rf'immiS:imm^mi^(o^-'ti-mmi^=?^m 



Locus ' 


. RSI 


RS2 


RC1 


RC2 


RC3 


RC4 


RC5 


RC5 


RC7 


RC8 


S12564 Tsp509l 


J 


J 


H 


H 


H 


H 


H 


H 


H 


H 


P4437 Mbol 


J 


J 


H 


H 


H 


H 


H 


H 


H 


H 


Pg493 Bsil . 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


P23945 Mboi 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


P41030 Taql. 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


P<5i77 BstUt 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


860304 Mspl 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


BS9066 BsaJI 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


656691 Xbal 


H 


H 


H 


H 


H 


H 


H 




H 


H 


B53627 BstZni 


H 


H 


H 


H 


H 


H 


H 




H 


H 


B40936 Msel 


H 


H 


H 


H 


H 


H 


H 




H 


H 


B19B39 Mwol 


H 


• H 


H 


H 


H 


J 


H 




H 


H 


B2387 Bfal 


H 


H 


H 


H 


H 


J 


H 




H 


J 


CI 361 Mwot 


H 


H 


J 


J 


J 


J 


J 




J 


J 



H 3->t*USl/iiS-FR3->t;»5ySI!'S'T-P 



V^-rtl(Dfli#:feP 9 4 9 3 B s 1 I U^^V 590. 6 6 BsaJI 
*3"&> *;^l©fcm5W'boTfeP 4 4 9 7 M b o I ffi*^ ^ B 5 6 6 9 1 Xba 

yf^ timmm (Ba^j#-^2 i <D^mi 2 s 9;5:Vib6 e 2 6 7) -mRf- 
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2) :*:^BJT§ae>;&^iCbfe I R 2 4(D^VA±&^SB?'J (gH^'J#^ 2 7 ) 

3) ga^j#^2 70 5' ±m^^^ yy"^ timmm<D5' ^f^^^^e. 

1 2 3 8 b v±miZitmi^. SUOjKST (S 1 2 5 6 4) O—gPTS^ ; :^^ZS 

4) gB^J#-^ 2 7 3 ' 7K^«> ±IS^Wi'>7=-V;^MM^0 3 ' M^^ib 

1 0 0 9 6 b Dfrnz^m-f^ 

iz^r). (i>rj:< thmm^^2 7 f - im^^^^^^^iz^^T^t^^ 
u-y^^}v\z^^n.%i^W}^n'z>tc. ^m-^ntc^.. 7kboifJt (bh^j#^2 

7 (D±t» 1 - 9 6 5 7 ^^tf) ^> Q I AEX I I (Q I AGEN^fc) ^fflV:>T 

— pSBll (Komarie>. ±.m ^mz. A-f ^o-y'-f v>»'l4jt 

:i\f^'^>^u^'-^-t=Lif^^>^ >hD>(Pubi-ubiI) iz. J 
>'a-^^^©^-S^- — ^— (Tnos) •^^m\^fz.. ;iti<i: 0#e.nfeP 
ubi-ubil-Tnos Wim.W-(0\x b i I - T n o s f^\Z. /N-f ^□T-f > 
>#:$!liie^ (HYG (R) ) ^Jf AT ^ ^ <i: {;iJ: 0 . Pubi-ubi I-H 
YG (R) -i:r^.o ^IS^^fS.^mm^'^mtLo Z.<Dm^^^. p S B 1 1 (DH i 
nd I I I/Ec oR I »r>T-t;i^ii^-r^:i<htC<fcO> pKY 2 0 5 <£r#fc:o CI© 
p KY 2 0 5 ©P u b i ±r^iC#ffi-r§H i n d I I I gl^jitCN o t I , N s p 
V, EcoRV, Kpnl, SacK E c o R I ©MPSP^^^i^^iiiPt'^ 

^^-t^ p S B 2 0 0 ^%fz.^ 

±fEy^;^5 — s B 2 0 0 *No t I •x'^^mWL'^. XiS7y-;u^t 

l^tC^ D DNA^lHlilXbfe, |lIi|3ibfc:DNA^TEJ^?l5tC^0tt^ CIAP (T 

AKARAtt) \z^K^n.')ym\L\^tz.. K]^-m-^ynu-7.^))/\z^^n.mMm 
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QIAEXI I (QIAGENtt) ^m^^XirJlfi^ib^^^-Wih- 

Wrh-^^Ul^T. DNA Ligation Kit Ver. 1(TAKA 
DNA^lUiRL/fec lHli|Xb;feDNA<£«i&7j< (M i 1 1 i p o r e ^hM^SBlCct D 
fco X.U^ hUTi^U—iya >W:<Dmm^. L BigifeTigMi^* (3 7°C> 1 

m.m^'f'^T.^ }^\z^Kimn^i^-^nrcmm(Di^mm^mmi^rco 

±iE\Z<k DM^khTcXIA^M^^ Agrobacterium tumefac 
i e n s MttL B A 4 4 0 4/ p S B 1 (Komari et al, 199 
6) idJ^ZS^JV/'^-^mnHB 101/ pRK2013(Ditta et 
a 1 . 1 9 8 0) tthizmUVX. Ditta et al(1980)<7) 
:3^^t::=eeVi. ^m?^^W. (triparential mating) ^ff o 
fc. X^^^y^'<iy>^^t^AB'^U'-hlz^Crc:nxn- — (D:f3:-fy^(D6miZ'Z> 

v^T, y^7.^F^¥sib, mmmmwrh'&/^t^->^m^T^z.t^z^D. m 

±IS(CJ: t)3l&b^T^OA*i75=-U "^^A^&fflViT. H i e i et al 
(1 9 9 4) (D:f3mzmU\^> MSUiy\its^) (B T«fflli^K^J#'^> 

ni/t;^ u <i:t5^^iwi-) (Dw^nm^m^tn^tc. w^numz'^^mts.Msuiy\Li:}^) 

m> -4 8^#<D*ttl^. 1 / b 0 0 Or-)V(DU ^^-)Vi!^v h\Z'^m.l^ (4^#: 

h) , ^m^- 4mm^\zm.B^n(ou'^\zi^\^f^o ^mmi-h^nmz. 
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5 mmMb xs E 7 4. 7 khmh-izm-r^^mi^Ufik 

A >'T->?i^D->XS E 7 (01*3j:tX5) ^ E c o R I T^^^^^k^, X 

NA Blunting Kit (TAKAR Att) IZ^V ^mitLTz. 

#■^2 7 (D^i«2 618-17261 ^"^tT) QIAEXI I (QIAGE 

F^i;7^-p SB200^Sac I X^±mitW:. X^y-;i/ 
ttl^t^ct D DNA^HJiRUrcio Il|i|XLfcDNA^TE|^?^t^|#i?^, CIAP 
15 (TAKARAtt) tCJcOflftU >^{bb, XiS^ y-;uttJ^{-i; 0 DN A^HliRb 
rz. m'^lyrcDNA^TEmU\zmM'^> 'D'i^A Blunting Kit 

(TAKARAtt) (cj:o¥?fr^bLfeo ^!t^m^r:»a-7.y)]^\z^^mmm 

tC/^Ut/t^. QIAEXI I (QIAGENtt) ^m^^X^ Jl^^^ <b^'^ ^ — mh- 

20 ±|3JCj;0 2pfiibfe, XSE 7S*(D1 4. 7 k bUrJtii^iJ^^-I^M-OXO 
CDif>T-^#^bT, DNA Ligation Kit Ver. 1(TAK 
ARA^fc) ^fflV^T^-f y-v^a >S^S<&ff ofeo ^MM 4 lc:ISm<^;5r?* 

4. 7kb8lf>i-«, /1>^< ffo^i^SOR f - lite^^'^^t'TVifcfVii:^;! 
^iaM6 XSF4a3feg>2 1. 3 k bgfrM-tCWr-S^SIi'l^i^l^ 
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2 7 <D^^ 12478-33750 ^^tS) Sr, QIAEXII (QIAGEN 

— K^^j7^-p S B 2 0 0 o t I T^^^^^b^. X^/-;U 
ttl^tCd; DDNA^|lIi|Xb;/^Co HJiKUfeDN A^T E^^tC^j^^, CIAP 

(TAKARAtt) \z^r^m,')ym\t\^ti. u.)^sm^y»u-7s^)v\z^^n% 

WWi\Zff^nrz.'i1k. QIAEXII (QIAGENtt) ^m^^T^ )Vi)^i^^'!7 i^ ~ 
0©^M-^#^^b-r. DNA Ligation Kit Ver. 1(TA 

mmm7 xsf2 oajfecpi 3. 2 khmj^izm-r^mmiiu^ 

A y'T-i^i^P — >XS F 2 0 (m 1 3SS:DC5) €S a 1 I T^^^i-fk^, X^S^ 
y-;i/ttl®;{Cj;ODNA^iHliRb^c. llIiRb:^DNASrTE^?^{C^^^. DN 
A Blunting Kit (TAKARAtt) {CcfcO^tt-fbUfc., 

2 <Dm.M2 6809-40055 ^^tS) ^, QIAEXII (QIAGEN 

— y^y?.^ h*^i^i5'-p S B 2 0 0 ^E c o R VT^^^^'fb^, X^^^/- 

jvmmizj^r)DNA^MULrzo m^vrzDNA^TEmm\zmmw:. ciap 

(TAKARAS:) t:: J: 0 iUi U >^<b L^o R^m^T :^ a-:^ir)V\zJ;:^mm. 
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i1iW}\Z:fy^nrz'i^. QIAEXI I (QIAGEN^) ^m^^X^JV^i^i^^^^- 
^•OCDmh-^mtLX. DNA Ligation Kit Ver. 1(T 

A:7T-v^O->XSF18fiXSF20<h5' ^I^^BlXSS ' (#>!r. 
g5J'J#-^2 7©i^»2 0 3 2 8S:tK4 19 2 1) i |WI — 3t4^©i&a3 3 9 
47-38591 ^X^^X^^^o cfcoT. BH^J#-^ 2 7 OJ^^ 2 0 3 2 8 - 3 3 
9 4 eSL^f 3 8 5 9 2 - 4 1 9 2 1 ^-^tf. ;in«. «|!JlCi^ D — >X S F 1 8 

n&mm.'^^^m.'rz.tiz^D. ^^mo^u—y^^rnvs xsF2o<h^^ 
\^rcz.h\zm^o 

A >'T->^i^O->XS F 18 (BIS) ^No t I X^±mitV. T:^0-X 
y;i/frJ:^mm^^«J^fTo;^o 5>Si$n;fel6. 2kb0glfM- (@H^J#^2 7(D 
ii:«2 1065-3394 6Rt/3 8592-41921 ^-^t^) Q I AE 
XII (Q I AGENtt) ^^V^Tffi^bfCc 

— H^^^-p s B 2 0 0 ^No t I x^±m^t^i^. x;$^y-;i/ 

ttiSfCd; ODNASrHIiRbfeo HIiRbfcDNA^TEi^Ml^^^^, CIAP 

(TAKARAtt) \Z^^!^V>mitVrco Kitsm^T:^U-7.y)V\Z^^mM. 
^tWllZ-fy^ntcW:. QIAEXI I (QIAGEN^h) ^^^^Xy)lf}^'E>^^:^- 
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±f3{Cck 0 XSF18^*©16. 2 khomh-t^'i^ ^-m^(D 

-■DOmh-^^UVX. DNA Ligation Kit Ver. 1(T 

AKARA^fc) ^fflViT^-ry-->3 >>5is^ff -Dfeo uWi. mmm4\zfd.m<D 

mnmmmm4 smmt. viTn^^^-rsofc me) , ^<D^tf)^^. m 

mmm9 xsg2 2^^(012. e kb»fM-t;:M-r^ffiM'aMi^ 

A 7r — >^i^ p— >xs G 2 2 (mi i5^xS5) o t I xm^^mitv. y 

^2 7<75:^a3 1 6 8 4-44 1 0 QIAEXI I (QIAGE 

— F^^i^' — pSB2 0 O^No t \ X^±m\\LWi> :ii^y-)V 
tti^ClJ; DDNA<Sr(iIiRb;feo UliRbfeDN A^T E^?Slc:^^=f^. CIAP 
(TAKARAit) iZ^K)m.V >mtl.r:io K^m^T iSu-7.^)HZ^^nm. 

^W}\Z-^-^nrz^i^. QIAEXI I (QIAGENtt) ^m^^X'^ Jl^^ ib^^ ^ - 

±f2{;iJ: 0 2PMb;/c. X S G 2 2 fi^t?© i 2 . 6 h (Dm>f i^'—mh-o^ 
—•OOmh'^^U.VX. DNA Ligation Kit Ver. 1(T 

AKARAtt) ^m^^x^^y-^y^>K^t^^n^rzo mmM4\zw.m<D 

mmmio xsgi ea^fecpi 5. 7 iihmh-izm-r^m^mi.^ 
(1) 
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xyr~-i^^ti~>xsG 1 6 (m 1 ^^zS5) ^No t I -c^^mitv. r 

■^2 7 <DJ^S3 8538-54123 ^^tS) QIAEXI I (QIAGE 

— T'^X^ \^^^i^-V)S B 2 0 0 SrN o t I T^^t^-fbt^. x^y-;P 
ttJ^lCj; 0 DNASrlUiRb^Cc HJiRbfcDNA^TE^^iC^^^. CIAP 

(TAKARA^h) \z^ioR^j ymitvrco >KjS^^^7:^p-xy;i/{c=i:^«m 

^j<i!jlC;Ontfet^> QIAEXI I (QIAGENl±) ^m^^X^Jl-^^ib^^ ^ — 
•OOmh-^^UVX. DNA Ligation Kit Ver. 1(TA 

KARAtt) ^m^^T^-i ^^-zy3 yRjt^^n-ofco i^m. mmm4izmm(Dyj 

TVi)/^ me) o :L(DZ.hf)^ib. #Abfel5. 7 \>ihm)^(DiS.-h^(D^ :^ (IR 
2 4) (CS5t5-r§^5>T2fe^ 1 5 5 8 6 Jt^S (S2^J#^ 2 7 CDl^a 3 8 5 3 8 - 
5 4 1 2 3) ^^*(DR f - 1 jie^^'^^bTVi^<h#^e>n;feo 
(2) XSG 1 6l^g|5(Dl 1. 4 k b|ffjt(cM-r^+B1t14SS:^ 

A — v^^J^n — >XS G 1 6 &A 1 wN I *Bj;tKB s i W I T^^tS'fb^, 
X^y-;Wai^iCct ODNA^IHJRbfCc |H|JRLfcDNA^TE^?SiCl§^lt^. 
DNA Blunting K i t (T AKAR Aft) J; D^MYbbfeo SJ^i^ 

QIAEXI I (QIAGENtt) ^fflV^TiltMb^o 

5 37 — p S B 1 1 (Komari et al. Plant 

Jpurnal, 1996) ^Smal X^±mi\l'ik. y - MZmz^^) T) 
NA^m^RUfeo llIJ|XUfcDNA^TE?§?g!tc:?^^^, CIAP (TAKARA 
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QIAEXI I (QIAGENtt) ^m^>X^^}V:^^(b^i7 ^ -mh-^mUV 

±mz^i:)mmvrc.s-^r^-^<Dm)i'^mi.i^x.BNA Ligation k 

it Ver. 1 (TAKARA^d:)^fflViT^-r '>3 >>KJS€rff o;^Co 
RjiL-Wi. XiJ^y— ;U«tlSlCj;ODNA^IeIiKbfco lUJRbfeDN A^M^K (Mi 

1 1 i p o r ettM^fficiof^fig) \zmm'i^^ i^mmDH s a tn-^v. xi/ 

xmtomm (3 7»c, imr^v vrzm. t^^^^ i^y^^t^-LBy'v 

— h\ZiK^i. JDS (3 7°C. 16B#rBl) \^fz.o ^fei;fe3DX-©fct/i)^CD 1 4M 

±fE{c: cfc X)Miklytc:k.MM^. Agrobacterium tumefac 

1 e n s M^L B A4 4 04/pSB4U (i^#^> #M 2 001-26998 

2 (WO 02/019803 Al)) *3ctD^^^;i/A°— ;^J3iMH B 1 0 1 / p 
RK2013(Ditta et al. 198 0) ht^\Z^U,\^X. D i 
tta et al(1980) (Dl5mzm.\f^. HMl^SSli ( t r i p a r e n 
t i a 1 mating) ^ff 0)^0 X^^^^^Z T-T > ^"^O A B '7°l/— h 

±.mz^y)mmvt^7^uncf^^)^2^^m\'^x. m e i e t a i 

(1 9 9 4) (D:fsmzmUV. MS3>'t;^7U (BTSMflSK^^-^. i^jt^^^A 
U iS^Slwi-) (Dmn^m^n-Dt^o wm^m\z>S^^^UUSuiy\:its^) 
(D^mn^\-t^ MS zi>'t:^j U icnvt::^ U (Dmm^ti^n^z. t.\z^K)i'^m\^ 

ft. 1 2 0M#:(7)^#J*, 1 /5 0 0 0 T-;l/©'7iy:r-;U>l?^;/ h(;:^flfiL (4iS 

#:/5i^>;/b) . ^mmi-^^^'^izma^i'^oMMizmLrco mmmi^^^mz. 
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1 . 4 k b PTfit (IB^J#-^ 27(Z)42357#S e.53743#a (Dm. 

(3) xsG 1 6rtgi5c^6. %^hmw\z.mt^mm'&LU.m. 

A ^'T-S^i^ P->X S G 1 6 SrHp a I ^^XSA 1 wN I -e^±?^>fbb. T;^f 
n-7.y;U(c:<t^«^^»*fTofc. ^m-^ntcQ. 8kb(^f^M-S:> QIAE 

XI I (QIAGENtt) ^ffl^iTfflMbfeo 

y^7;5 F^^^ — p s B 1 1 ®ps^"^jse). ^f^cDjia@(i±iB (2) tcfBm© 

J^Ki^Jfeilittl 1 2 0M#:(^3-^. 6 7<@#::^n 0 %J!jJl_hO«^^'l4^^L. ^(D 
k hmh- (iB^iJ#-^2 7 ©4 2 1 3 2 # S 6 4 8 8 8 3#S©i^S^ 

A 7 T — >^i^ O — >X S G 8 (EI l*5cklK5) ^No t IT^^^^'fbb. 
2 7<Dm^4 6558-6336 4^^ti) QIAEXI I (QIAGEN 

—yj. F^^^iS'— p s B 2 0 0 o t I "r^^f^fbt^. y -ji 

ttl^JCck D DNA^miRbfeo IlliRbJ^cDNA^TE^?^^!^^?^, CIAP 
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(TAKARA^t) \Z^Om.'J>mit\^rzo SJS^S:T:^JP-Xy;KCcfc^«m 
^IbJC/O^tfc^, QIAEXII (QIAGENtt) ^m^^X^ JVf)^ - 

(Dmh-^^Ul^X. DNA Ligation Kit Ver. 1(TAK 

ARAi±) ^m^^x^^^-zy3>^}t^^n'^rco mmM4\zmm<D:^m 

Ay'7->^^D->XSH18 (gIl*5j;r/5) ^Notl X^±m<tL. T 

iSn-7.y)v\z^^nm,^^m^n-Drco ^m-^tirc2o. okh(Dm>i imm 

#2 7 (Dm.&5 6409-76363 Sr-^tf) QIAEXI I (QIAGE 

Ntt) ^m^^xmnvfc. 

— :7°^x^ H^i7^ — p s B 2 0 0 o t I x^^mit'i^. x^y — ;i/ 

ttJtl^d; D DNA^lH|iKb;^c [EliRbfcDNA^TE^?g{^l§j^?tt> CIAP 

(TAKARA^fc) iz^K)m.'j>m<thrco Rmm^7:»u-^y)Viz^^mm 

^Wj\Zf)^nrcmi. QIAEXI I (QIAGENtt) ^m^^X'^JVfi^ib^^^ — 

±miz^r)mmvrc. xshi8S*cd2o. o khcDmjnt^^ ^-m^cD 

—-DOmh-^^UVX. DNA Ligation Kit Ver. 1(T 
AKARA1±) ^ffiV^T^-ry-v^a >^^SSrfTofc:o ^igM4tC|Bm© 
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fzy'^X^ F (XSG8SB20 O.F) Sail 43j;t;?S t u I 
10 (gH^J#-^2 7 ©±g»5 0430-63197 €r> Q I AEX I I (Q 

mmVTc-f^T.^ H (XSH18SB200 R) Sail, StuI *5i;t)? 

xh o I T^^t^Ybb, 7;^o-7.y;Ptcj;§«m^1c»j^tf ofco ^^-gi^tl^c 
15 6.9 k bSffM- (@23^J#^2 7 O^S 6 3194-7011 6 $"^tf) Q I 

AEXI I (QIAGENa) Srffl V^TM^bfeo 

^^.f::. y^Xa K^i^iS'— p S B 2 0 0 SrE c o R VT^i^^^fk^^, x^y 

— «5 DNA^lllJ|XL;^Co iHliRLfcDNA^TE^Mfc^^m, CIA 

P (TAKARAtt) \Z^r)KV >m<tLrco K^m^T ^ 7.^ )V\Z^ 
20 m.^mizm-fTzWi. Q I AEXI I (QIAGEN^fc) ^ffi ViT^Jl/J^^ e. 

±mz^Ommvrz. XSG8S^(D12. Skb^SlrM-, XSH18*5l$(D 

6. skhomh-. Ris^^ ^-mh-co^momh-^^uvT. dna Lig 

ation Kit Ver. 1 (T AKAR At±) ^ffl V^T ^-f a > 

25 SiSSffo^o ^-ry->-3 >^#l«. XSG8*3<fctJ^XSHl soa^s^fps^ 
<D19. 7 k bf^it (SB^J#-^2 7 <D 5 0 4 3 0 - 7 0 1 1 6 ^r-^t;) (M 5 <D 

xsxi) ^^t^o mk. mmmA\zt^mo:):}jm\zmu\^x. mnummm^^ 
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^T. mi^^mz^r^ n ^} \zR f - 1 ^mxi^Tc^m i l 2 i e (jie 

^M«R f - 1 /R f - 1 ) ^f^figUfco WE I L 2 1 6 *«ff ^TMSgJig 

a:/— (Watanabe, A. and Price, C. A. 
(1982) Translation of mRNAs for subu 
nits of chloroplast coupling factor 
1 in spinach. Proceedings of the Nat 
ional Academy of Sciences of the U, 
S.A. , 79. 6304-6308) T b -i^ ;WR N A ^ift tti b;^ct^. Q 
uickPrep mRNA Purification Kit (Amers 
ham Pharmacia Biotech) (CJ:Opoly (A) + RN 

A ^muvtco 

3lt®!b;itp o 1 y (A) RNA ^#^1$ bT, Z A P - c D N A 

Synthes i s Ki t (Stratagene) J3j:CicDNA^-r:7*^ 
^)-^^^Vrc. U- (1ml) ®^-riS^-«l 6 0 0 0 0 0 

0 p f n/m 1 .h^m^n, -^-^uik^-^-^^^ hmm-^ntc. 

IIMM15 c DNA^-f U-(DX^ U— :n>^ 
liK'T (D 2nm(Dy° "7 ^ ^ — . 

5' - tctcattctctccacgccctgctc- 3 ' (SBJ«J#-^ 7 6 ) 




5 ' 



— acggcggagcaat tcgtcgaacac— 3 * 



(@a^'J#^7 7) 
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^fflliT> I R2 4(D^^y ^y^^U — >XSGl 6 ^7^^^ Ix- h P C R S 
n-DtZo S2^J#^ 7 6 RZS 7 7 , E^J#^ 2 7 (D^^ 43733-437 

5 6J^tX4 4038-44015 izmmT^o 
mm^m^i^. ms 0 0 b p(Dmmm<ll^^ Q I AEX II Cel Extr 
5 action Kit (Q I A G E N) Cl J: D T:^* n-xy;!/;;;!^ ^ lUJlX bfco 
IlIiRb;'^Sfr>T-^> Rediprime II DNA labelling s 
y s t e m (Am ersham Pharmacia Biotech) ^fflV^ 

10 •fe:>7.:/^'f7— 

5' -agtgtgtggcatggtgcatttccg- 3 ' (B5^J#^7 8) 

5' -ctctacaggatacacggtgtaagg- 3 ' (B3^J#-^ 7 9 ) 

^mi^X. I R 2 A(D^ ; ^ ^U — yX^Q \ 6 ^x>yi/- h{CP CR^ 
15 ffofco Un^m ^mSl ^\%^^. @B^J#-^2 7 ®i^«4 8 3 0 6 - 4 8 3 
2 9 50226-50203 \Z^^-t^. n^UMW^. 1 9 0 0 b p Oii 

(2) c DNA^-f U -©x^ U — 
20 ^JSM 1 4Tf^^£b;^c DNA-^-r:/^ U— <£^^bT. I?) 1 5 0 0 0 T"^ — 
i^:;J»^*ai^bfelg^JSfi&^7 OtfiCf^^iKbfCo #lg^iSt&JCOViT2 lpI-r"C?:/^-i7 
U :7 h ^ff Hybond— N"^ (Ame r sham Pharmac i a 

Biotech) icfe^bfco — ^copt >:/l/>^:/D- v^P ^<DA-r :/u 

A-r ^-rif— '>3 >fl> 2 5 0mM Na2HP04. 1 mM EDTA 
^^m% SD S^-g-tJ'A-r >^UiS^-rif-v3 >^^lc:7'n — t/^&miiPL, 6 
5t:T 1 6 B#PBlffo7to 1 X S S C43j:t;0 . 1% SDS^-a-tr^?^ 

t;:cfcD6 5'C. 1 5:^^-1? 2 mffo/t^, 0. 1 x S S C4ocfctX0 . 1% SDS 
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^^tsmmiz^i;) 6 5t:, 1 5i>f 2iiiff o;^co mw^o^^yyuy^FU J i 

X BAS1000 (Fuji Photo Films) IrM^l^Tco 

Mmm^tlfco ^tUby'^-^^mmh. (S t r a t a g e n 

5 e) <D^^m\zm^^pB 1 u e s c r i p t \ZVy'^ P-r.>^'bfcm. *$^±t 

S G 1 6 ©B3^J<h-i{fbfeo -€-ne> 6^D->©±i^SS3^J^^^b, 
SB^J^©S33?'J#-^6 9 - 7 4lC^b;^o 

@a?'j#-^ 6 9 - 7 4<7)Vi-rn©sa^'j=b, @s^'j#^7 5 ®t5 y ^se^'j 1-79 

Oi^S 215-2587. mmm^ 7 0 ©igS 2 1 3 - 2 5 8 5,. BB^J#-^ 7 1 
CDJ^S 218-2590> @B^J#-^ 7 2 (Dtt^ 208-2580, aB^J#^ 7 3 

(Ditx 149-2521 Rzf^mmm^ 7 4 o^g;^ 225-2597 viTn%) 

SB^'JS-^ 7 5 ymSB^'J 1 - 7 9 1 ^n- F-r^o /cj;43±l3±i^E^J SB 
15 ^iJ#-^2 7 <^:^*4 3 9 0 7 - 4 6 2 7 9 ^;IMJ^;:-r^o 

mmm^7 5 0)7 2. ymm^i^. h^=euu->(Dn>^mm.m.^^ (Rf 2) © 

it^T^ ymSB^J (Cui et al.. 1996) izitt^VfctZ.^. N 
7 rs^ymnM (Me t-Al a-Arg-Arg-Al a-Al a-S 
er) ^i-^VTzo Z-tli^ 7 7 2 y m^^^t^ h n > \^ T^CDmmitiy ^i-)]/ 
20 CD— g|5i#;ie,nTVi^ (Liu et al., 2001)o :itl^<D:it 
jO^S, ^m^glU^c DNAtiR f - iite^on-7^^ >i^M^^^^t;i^# 

f ^i^^e-n-So -r^Rf-iih'^7^rPzivRf 2<h(D7 5 ymu^jiT0 

25 Sfc. ^m^ilbfec DNAcDSB^iJ^ I R 2 4(^)^VASB^J (@B^'J#^ 2 7 ) 

tit^-r^^tiz^Ki. ji^v>t^ >huy(Dmm-^^m^:^^izu-Drc m 
mmm i 6 ^M^tMii 

96 



wo 2004/005515 



PCT/JP2003/003154 



±BmMM10 (3) F^E c o R I TmSb> T:;^n-X 

y;wfcj;^«m^i!rSrff o;^o R f - i (Dy'u^-^-mmh^mmmumt^ 

^^-^^4. 2 k birit (@S^J#-^ 2 7 ©^»4 2132-46318 {d^ST 

■5) ^^^ib, QIAEXI I (QIAGEN) ^m^>xyjif)^'E>m'\^hrco ^ 

04. 2kbif>T-^> E c o R I ^a^^C I AP (TAKARA) M^LTcpB 
luescriptll SK(-) <i: i (dft^ bT. DNA L i g a t i 
on Kit Ver. 1 (TAKARAtt) ^m^^X^^ y—z^ 3 >K}t^^ 

|EliRL-^cDNA^M7K (Mill i p o r e ^fc^^fitc J; f^f^fife) 

:^mm'DH5 a tm-^v. xi/^ hD7i^i/-->3 >ic#t|$by^„ jiu^hu^r^u 

kr'>U >^"&tiL B 7^1/- h 1:1/2: frf. UPM (3 7»C. IGBtK) b;/to ^CTz 

\Z. mmvrci^mmf)-^^^m\^tc'f^7.^Y^. B amH I *5d;?>*S a l I 

T:^fo-7.y;Kc:.i:^m^^j<l!i^fTi^i> R f - 1 ©r/o^-^J'-M^a:^ 
SliaiR^^a:^^'^'r§4. 2 k b^M-^i^-itb, Q I AEX I I (QIAGE 

N) ^m^^x^)vti^^muiytz.o 

— TnosJH0072 (n o s 3^-5 ^^-i5^-*5a;r/T >t!>- U >W'I4 
jte^:^iz:>:/ h^itO'tTsI^^^-) & B amH I *5 J:tXS a 1 I TBSt^^ T 

>imjt^^:^7-fe^y F-h^^-^-r-g) 3. 0 k b ifit^^^ilb, QIAEXI I 
(QIAGEN) &fflViTy;p5&^?>|lIiRbfCo 

R f - 1 cD:/D^-^-^^^^i©ffi3HRM^<^:^'a^-r^ 4. 2 k bPUfM-B^t/ 
Tnos JH0072 ^^(Dm}^^> mv^(D:f3 ikX ^ ^ f - b yK^^^^Ujfs 
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c, 1 6 mm) t^, ^i;fenD--(^fj:;o^o 1 2j@icoviT. \^^mm 
'^mmm^i^t^^^'t^ 4. 2khm)^^^mi^. qiaexii (qiag 

EN) ^fflViT^';i/y0^e)|HliKbfCc :i<D4. 2kbSif>T-<^, PaclMSt^CI 
AP (T AKAR A) Miib;^c p S B 2 0 0 P a c (/N-T "^^ >W14itf5 

jAtf, nam. (3 7°c, 1 6B#rB^) ^Dfenp--(D?^c{:yi>^<7) i e^eicovi 

JSX±<Di:mzJ^Ki. R f - 1 0:/D^-i5'-MJ^<hR f - 1 cD^^lim^*^=& 

Idjf A$n;'t;^MII/^>^#e)n;^o :i(Di^mW^. Agrobacterium 
t ume f a c i e n s M^L B 4 4 0 4/p S B 1 (Komari et a 
1 , 1 9 9 6) ^.^Z^^JVA-^mmU BlOl/ pRK2013(Dit 
ta et al, 1980) tthiZ^Ul^T. D i t t a e t a 1 
(1 9 8 0) (D:^^iZ^\/> triparential mating ^ff o Tzo 



±mz^^mikhr:i7^UA^^^J^M.^m^^X. H i e 1 et al 

(1 9 9 4) (D:^mizmmL. Msnv-t:^'; (BTiffli}gM^^^> 
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mmm 1 7 c DNA#gs 

mmm 1 5 :7°p-yp*3ctt)^'yD-y*Qi;:j; d i r 2 4:y]^.s^c dna 

':fp^^ZJ^-fm(Dzfn-^R\zJ;:K)mm<D:^^ V—=->^^no z.t\zJ:Ki. ^ 



^fflV^T, r R 2 4 (D^y ^ ^ U->XS G 1 6 ^t^V^I/— hfCP C R^ 
fT-i^iTco gH^J#-^8 6*5cfcaC8 7fi6->J?, g2^'J#-^2 7(Dm.M4 5 5 2 2 -4 5 
5 4 5 ®:tX4 5 9 5 5 - 4 5 9 3 2 (dffl^-r-S. 

^4 3 0 b pOiii|iMH#J^Q I AEX I I (QIAGEN) \Z 
J; DT:^f o-xy ;L';^)^ 6 ©IK L.;^Co HIJR b^cifit R e d i p r i m e II 
DNA Labelling system (Amersham Pharma 
cia Biotech) ^ffl V^T^ ' P - (T'P — ^R, 0 8) o 

I R 2 4 3^|g*5fec DNA^'r:/^U-^#^^bT. 1 5 0 0 0 ^ ^ - 

2 o^i^rnvfco ^m^mm\z'D\,^x2m'r-o':fy'-^ u 7 

h^frV^.Hybond— N"^ (Amersham Pharmacia Bi 

otech) izm^i^Tco — ;^o^>:/l/>^IIM^Ji 5(Dyp-:/P(h©A'i' 




(gH^J#-^ 8 6 ) 



mmm^ 8 7 ) 
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^JIT. ^ne.y^-^^¥^U. (Stratagene) 

ict»evip B 1 u e s c r i p t \ziir:f^u-->'!fvr^m. mt^mmmm^m^ 
m^^it-rnvrcircis^. ^n^G^u-xD^mmmm^^^iytc (#7-#i 

2) „ ^CDM:^^@H^J#-^8 0 - 8 5 (C^To 

iB^'j#-^8 0 - 8 5 ©vi-rn®ga^jfe, @a^ij#-^7 5(Dys.ymmmi -79 

1 ^JtOi§'>/1i^KSn- KT§ tit^^n^o :i:#:e<JlC«, ^^@H3?<J#^8 0 
(Dl^S 229-2601^ gB^J#^ 8 1 (Dm.M 175-2547. gB^J#-^ 8 2 
(Di^S 227-2599, @a^'J#^ 8 3 (D^.^ 220-2592. SH^J#-^ 8 4 
174-2546 S.r/IB^iJ#^ 8 5 ©±^S 9 0 - 2 4 6 2 Vi-TtlfeSB 
^J#^7 5 /mSB^J 1 - 7 9 1 FT-So U^±t^m.mmit. SB^J 

#^2 7 (D:^»4 3907-46279 izMJt^-t^o 

^mmglbj^c DNAOOgB^J^ I R 2 4C^yy ABB^J (BB^J#-^ 2 7 ) iiitl!^ 
•t^Z.t\Z^V. Jl^'J>t^ yhU>(DmB:^mib:^^\ZU-orz (0 8) o 

x4^y >7&ie>7:c'5t)<D%3fla#ffibfe (# i o - # i 2. eB^j#^8 3-8 

5) o 
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3. iS^J#-^ 7 5 y^SS^J, Xtt@B?iJ#^ 7 5 CDT^ ymSH^iJch^^T'j: 



a ) gB^J#-§- 6 9 (D^a 215-2587 ^^tsmWt ; 

b ) m^mn 7 0 213-2585 ^^t^mWt 
c ) @B?'J#-^ 7 1 cDl^S 218-2590 ; 
d ) gB^J#^ 7 2 ©it^ 208-2580 ^"^tf^i? ; 
e ) gB^J#-^ 7 3 <D^^ 149-2521 ^^t^WM ; 
f ) Umm^ 7 4 225-2597 ^^t^mM ; 

S ) SB^'J#-^ 2 7 (D±iS 43907-46279 ^^tsmM I 

h ) @S^'J#-^ 8 0 (Dm.M 229-2601 ^^^tf^K^ ; 

i ) gB^J#-^ 8 1 175-2547 ^^tf^^ ; 

j ) gB^J#^ 8 2 (Dm& 227-2599 ^-^tJ^m ; 

k ) BB^J#^ 8 3 (DliS 220-2592 ^^timWt ; 

1 ) @B^'J#-^ 8 4 (7)±iS 174-2546 ^"^tf^m ; 

m) @B^'J#^ 8 5 (Dm.& 9 0 - 2 4 6 2 ^-^tf^^ ; 

n) ±tSa) -m) (Dl'i^n:!5^®^^<hil>;^cj: < 7 0 Tab 0 . 

o) ±13 a) -m) <D\y^'rni!}^(Dmm^^mmx\-tmmm(D7.h >i^:ji> 
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p) -hiBa) -m) (D\^>'rnf)^(Dmm\z 1 t^\^^i.m^(Dm.&f}^x^. mxx 
-r^^mffi^ ^T(D^fM) -12) (D{i^f^< t.^—'D^mtz.-^. m^m^^^u 

2) @H^J#-^7 0 CDJteS 1 7 6 7 \zm^^T ^^^ffi A^V ^ ; 

3) @H^'J#-^7 l(D^Sl 7 7 2 t::ffi^-rstgS;O^^AT^^ ; 

4) @Ba?<J#-^7 2 ©i^S 1 7 6 2 (C+B ^T^±&Sj&^*AT^ ^ ; 

5) mmm^7 3 co^^^i 703 izmMT^^&-^^Ai^$>^ 

6) Ba^J#-^7 4C^:^»1 7 7 9 {^I^B^f ^ttS^O^AT^-S ; 

7) iH^'J#-^8 0 (Di^mi 7 8 3 fcffi^-r§m^5^>^AT?a5S ; 

8) @H^iJ#-^8 1 (D^m 1 7 2 9 \zm^^'r^^^ii^A'^-^^ ; 

9) SB^J#-^8 2 (Dm.^ 17 8 1 ^^^^^^ATafe § ; 

1 0) BH^J#^8 3©1&S1 7 7 A\zm^'r^mMifiA-V^^ ; 

1 1 ) Ba^j#-^8 4<Dm.m 1728 tcffis-r^m»)0^'ATab^ ; x\t 

1 2) @a^J#-^8 5(D:^»l 6 4 4 fCffi^-T §^*:^^^ATa&^o 

5. @a^'j#-^7 5 ©Ts ym@a^j> xmmm^7 b<DY^ymmmt{i>rj: 
t-§=K^^f'jffiUT^^^-r^^^@#:x«@^*^ii:i4iiimjie^ (R f - lae 

6. J^TcDa) - p) (Dmm : 

a ) mmm^ a 9 (d^^s 215-2537 ^^t^mm ; 

b ) SB^J#-^ 7 0 ©^S 213-2585 Sr-^iT^^if ; 
c ) Ba^J#-^ 7 1 ©lis 218-2590 ^-^tT^^ ; 

d ) @a?ij#-% 7 2 (Dm.M 208-2580 ^^t^mm ; 

e ) @a?'J#^ 7 3 <Z)±i» 149-2521 ^^t^mm 
f ) BB^J#^ 7 4 225-2597 ^^tsmW. ; 
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g ) gB^iJ#^ 2 7 (Dm.M 43907-46279 ^^tsmm 

h ) mmm^ s o <Dm.M 229-2601 ^^tsmwt : 

i ) BB?iJ#^ 8 1 (D^m 175-2547 ^^tsmm. 

j ) @5^iJ#-^ 8 2 <Dm.m 227-2599 ^r^a-t^l^^ ; 

k) gH^iJ#-^8 3 2 0 - 2 5 9 2 ^"a-tf^^ ; 

1 ) Sa^J#-^ 8 4 (D^S 174-2546 <£:^tX^i? ; 

m) BB^J#^ 8 5 9 0 - 2 4 6 2 ^^tS^^ ; 

n) ±fSa) -m) (D\^^^n-^^(Dmmit<>tii<t%7 0%m—X^$>Kl. 

o) ±tBa) -m) ©Vi-rnj&^<D5^®ft>t'@|gXttiS@ffi<D7. h U >>^3i> 

p) ±iEa) -m) (Di^^-rnTb^ommzitjii^^vm^cD^m'^^iK^. jfAx 
T^'i^m:^^ ^T(D^fri) -12) (D{;>fji< th-'^^mrc'rm^iz^^^^'i 

1) BB^J##6 9(0ii»l 7 6 9 ICffi^T^i^S^^AT^'g) ; 

2) BB^J#-^7 0©±^»1 7 6 7 izm^-r^^m-^^AT^S^^ ; 

3) sB^y#-^7 i(Dm.Mi 7 7 2izm^^-t^^M-^^A-v$>^ : 

4) SB^y#-^7 2 ©^Sl 7 6 2 izm^T ^MM-^^AT$>^ ; 

5) SB^J#-^7 3 (Dm&l 7 0 3 (Cffi^1-^ltS:*^AT*^ ; « 

6) SB3?"J#-^7 4 0m.Sl 7 7 9 (c:*B^T§ltS/&^AT*-S ; 

7) iB?iJ#-^8 0 1 7 8 3 \zm'^-t^MM-^^A'V$>^ ; 

8) IB?iJ#-^8 1 (Dm.&l 7 2 9 {Cffi^-r^:^S;^^^AT^§ ; 

9) @B^y#-^8 2 CDl&Xl 7 8 1 \zmmir^M&^^A-V$)^ ; 



103 



wo 2004/005515 



PCT/JP2003/003154 



1 0) gB?'J#^8 3 (Digs 1 7 7 4 {C=l=§^T^4g»/i)^'ATfe ^ ; 

1 1) BB^J#^8 4(D1&& 1 7 2 8 (3ffi^T§i&»*^AT ^ ; X\t 

1 2) SH^J#^8 5 (D^m 1 6 4 4\zm^'r^m.mf)^AX'$>^o 

8. i ) i^>l.T(7)Vi-rn;0^cO:^«, 

1 ) nmm^- 6 9 ®m» 1 7 6 9 izw^-r^mLM 

2) @a^J#^7 Q(Dm.^l 7 6 7{Cffi^-r§:^S ; 

3) g2^J#^7 1 (DiaSl 7 7 2{cffi^-r§i^» ; 

4) ia^'J#-^ 7 2 cDitS 1 7 6 2 t;:ffimT§±IIS ; 

5) g2^J#-^ 7 3 (D^m 1 7 0 3 {Cffi^T^l^S ; 
6 ) BB^J#-^ 7 4 (DliS 1 7 7 9 JCtB^t- -SJ^S ; 

7) @H^J#-%8 0 (Dl^m 1 7 8 3 {dffi^-T^itS ; 

8) BH^J#-^8 1 (D^m 1 7 2 9 {CtB^T^itS ; 
9 ) BH^J#-^ 8 2 <DJ^» 17 8 1 (Cffi^-T ^I^S : 

1 0 ) mnmn s 3 ©±is 1774 tc^gsT^:^^ ; 

1 1) Ba^J#-^8 4(D^mi 7 2 8 t^g^r^J^a ; BlI/ 

1 2) Ba^j#^8 soifesi 6 4 4fc^Ba-r^jai» 

9. X@ i i i) ;^)^\ UATcD^fl^l) -12) (D^PU< h-h-'D^mtz'^m 

1 ) ummn e 9 (^lis 1 7 e 9 \zm'^^^mM^'^tim.m-tfi. t a q i 
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3 ) mmm^ ? i (Dmrn 1772 izm'^T^m-m^-^tsmm.-^^. t aq im 

6 ) mmm^ 7 4 (om.^ 1779 izm^-t ^^M^^t^^m-^^. t a q i ^ 

7) mmm^8 0 (Dm.Mi 7 8 sizm^^-t^MM^^nmrn^^. Taqi^. 

8 ) B3^J#^ 8 1 <DM& 1 7 2 9 izm^^-t^m-M^^tsmi^f}^. T a q m 

9 ) SH^J#-^ 8 2 <Dm.M 17 8 1 {c:ffi^T'5:^»^^t^M*i?/&^> T a q I ^ 
1 0) SB^'J#-^8 3 (Dm.m 1 7 7 4 T a q I 
1 1) BB5^J#^8 4 (Digs 1 7 2 8 tCtB^-T §:^«^'^ty^i^;&^ T a q I 
1 2 ) @a^'J#-^8 5 (Dm.M 1 6 4 4 ^C^@^-r'6^«^^^^Ml^/^)^\ T a q I 

11. mmm^7 5(DT^ ymmm. xmmm^7 5(DT^ymnmt{}>^ 
ti:< th7 oxm—o^T^ ymmm^::i-\^'r^mwf^^. &.T(Da) -p) 

^>6^6jl^^n^> If 1 0 tcfBmoo^^r* : 

a ) SB^J#-^ 6 9 cD:^a 215-2587 ^^t^mm. ; 
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b) S3^'J#-^ 7 0 (Dm.& 2 1 3 - 2 5 8 5 ^^tsmm ; 
c ) ia^J#^ 7 1 (D^rn 218-2590 ^"^tsmwt ; 

d ) ga^j#-^ 7 2 <Dm& 208-2580 ^^tsmm. ; 

e ) mmm^ ? 3 149-2521 ^^t^mm 

f ) @a^iJ#^ 7 4 (Di^S 225-2597 ^^tsUM ; 

g) fiS^J#^ 2 7 (Digs 4 3907-46279 ^^tfM®? ; 

h ) gH^J#-^ 8 0 (DmS 229-2601 ^^t^m^ 

i ) S5^'J#-^ 8 1 (D^M 175-2547 ^"^tsmW. ; 

j ) mnm^ 8 2 (Digs 227-2599 ^^t^mm. ; 

k) BB^J#^ 8 3 (D^M 220-2592 ; 

1 ) mmwr^ 8 4 (Dmm 174-2546 ^-^t^^^ ; 
m) mmmn s 5 90-2462 ^^t^mm. ; 

n) ±13 a) -m) m^^ni)^(Dmmt{P'tSi< t% 7 0 %m-'v$>y) . 

o) ±IBa) -m) (DVi-rn/?)^<D^mi:4^gSX«ffi@S®X h U >>?x> 

p) ±g3a) -m) (DVif nj5^©^^{Cl fci:V>b1tm(7)liS>^>^':^^. If AX 

1 2. ga^j#-^7 5 (DT ^ /mmm. xmmm^? 5(Dr^ymmmt{i> 

13. UT<Dai) -p) 0=K^;5^e>il^$tl§, S^Jg 1 1 lC|B«(D^ii? : 

a ) @a?'J#^ 6 9 (DiM.S 215-2587 ^^trl^^ ; 

b ) @a^J#-^ 7 0 (D±iS 213-2585 ^^tfM^ ; 

c ) BB^J#-^ 7 1 (DitS 218-2590 ^^tsmm ; 

d ) gB^J#^ 7 2 (DiiS 208-2580 ^-^tT^^ ; 

e ) mnm^■ 7 3 (Dm.m 149-2521 ^^t^mm: : 

f ) @H^iJ#-^ 7 4 (D±i» 225-2597 ^"^tfl^^ ; 

g ) @a^iJ#-^ 2 7 ©i^S 43907-46279 ^^tS^M : 
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h ) SB^J»^ 8 0 (Om.^ 229-2601 ^^tsi^^ ; 

i ) gB^J#^ 8 1 (Dm.M 175-2547 ^^tsm^: 

j ) BH^J#^ 8 2 <D^^ 227-2599 ^^tsmM ; 

k ) SH^'J## 8 3 (Dm.& 220-2592 ^^tsmM ; 

1 ) @a^iJ#^ 8 4 (D^S 174-2546 ^^tf^^ ; 

m) ga^J#^ 8 5 (DM.^ 9 0 - 2 4 6 2 ^^tsmW. 

n) ±15 a) -m) 0\^^irM^<Dmmt{i^fii< t% 7 0 %m--T$>V . 

o) ±gBa) -m) (D^^-ttli)^(Dmm:t^mmXifmnm.(D7.h^J >i^:i^> 

p) ±iEa) -m) (Di^^-rmb^ommzita^^vmwccDmm^^x^. mxx 
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[114 



Ch10 

(CM) 



Rf-1 1 



0.1 • 

0.1 : 

0.5 
0.3 
0.6 



.R1877 EcoRI 
-G291 Mspl 
R2303 Bstl 

-Si 2564 Tsp509l 
■CI 361 Mwol 

-S10019 BstUI 



1.S 



•G4003.Hindni 



1.2 



•S10602Kpnl 
'G2155 Mwol 
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SEQUENCE LISTING 



<110> JAPAN TOBACCO INC. 
Syngenta Limited 

<120> The rice restorer gene to the rice BT type cytoplasmic male 

sterility. 

<130> YCT811 



<150> IP 2002-197560 
<151> 2002-07-05 



<160> 87 

<210> 1 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification of R1877 EcoRI marker 

sequence. 

<400> 1 

cattcctgct tccatggaaa cgtc 24 

<210> 2 

<211> 33 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification of R1877 EcoRI marker 
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sequence. 
<400> 2 

ctctttctgt atacttgagc tttgacatct gac 33 

<210> 3 
<211> 20 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification of G4003 Hindlll marker 

sequence. 

<400> 3 

gatcgacgag tacctgaacg 20 

<210> 4 
<211> 24 
<212> DNA 

<213> artificial sequence 

<220> 

<223> Oligonucleotide primer for amplification of G4003 Hindlll marker 

sequence. 

<400> 4 

aatagttgga ttgtcctcaa aggg 24 

<21G> 5 

<211> 27 

<212> DNA 

<213> artificial sequence 
<220> 
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<223> Oligonucleotide primer for amplification of C1361 Mwol marker 

sequence. 

<400> 5 

aaagcaaccg acttcagtgg catcacc 27 

<210> 6 
<211> 24 
<212> DNA 

<213> artificial sequence 
<220> 

<223> • Oligonucleotide primer for amplification of C1361 Mwol marker 

sequence. 
<400> 6 

ctggacttca tttccctgca gage 24 

<210> 7 
<211> 27 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification of G2155 Mwol marker 

sequence. 

<400> 7 

gaccaccaat taactgatta agctggc 27 

<210> 8 
<211> 27 
<212> DNA 

<213> artificial sequence 
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<220> 

<223> Oligonucleotide primer for amplification of G2155 Mwol marker 

sequence. 

<400> 8 

tttctggctc caataatcag ctgtagc 27 



<210> 9~ 
<211> 27 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification of G291 Mspl marker 

sequence. 
<400> 9 

ctgctgcagc aagctgcacc gaaccgg 27 

<210> 10 
<211> 24 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification of G291 Mspl marker 

sequence. 

<400> 10 

acattttttc ttccgaaact tccg 24 



<210> 11 
<211> 24 
<212> DNA 
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<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification of R2303 BslI marker 

sequence. 

<400> 11 

atggaaagat acactagaat gage 24 

<210> 12 
<211> 24 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification of R2303 BslI marker 

sequence. 

<400> 12 

atcttatata gtggcaggaa agcc 24 

<210> 13 
<211> 24 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification of S10019 BstUI marker 
sequence. 

<400> 13 

aacaatctta tcctgcacag actg 24 

<210> 14 
<21l> 24 
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<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification of S10019 BstUI marker 

sequence. 

<400> 14 

gtcacataga agcagatggg ttcc 24 

<210> 15 
<211> 24 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification of S10602 Kpnl marker 

sequence. 

<400> 15 

agctgttgag agttctatgc cacc 24 

<210> 16 
<211> 24 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification of S10602 Kpnl marker 

sequence. 

<400> 16 

tagccatgca acaagatgtc atac 24 
<210> 17 
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<211> 26 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification of S12564 Tsp509I marker 

sequence. 

<400> 17 

ctagttagac cgaataactg aggttc 26 

<210> 18 
<211> 27 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification of S12564 Tsp509I marker 

sequence. 

<400> 18 

tttgtgggtt tgtggcattg agaaaat 27 

<210> 19 
<211> 2240 
<212> DNA 

<213> Oryza sativa L. 

<223> PGR marker G4003 Hindi II 

<400> 19 

gcggccgctc cgggaagtcg agcgagtaga cgcccctgac gccgtacgcg tcggcgagcc 60 
gcagcggcgt ctctggcggt gtgaaggaca gcccgttcag cgtcgcgcgg cgccgcccgt 120 
tgatcgtcac cggcgccgtg ctccgcagca ggtacgcctg cgtcacgttg atcgacgagt 180 
acctgaacga tccctgtggg ttcggcctcg ccgctccggc actcaggttc cacctgccca 240 
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atgcaaaaaa 


ccaaaaccca 


aaagc t taat 


gcgaataat a 


cat cat tcca 


cgt at t taaa 


300 


aaaataat 1 1 


ataggtaaaa 


tttttataat 


gtat 1 1 tage 


gacgtaaatg 


tcaatgc tga 


360 


gaaataaacg 


ataatact 1 1 


aaatgaagt t 


c taaaat t ta 


aat 1 1 tggea 


teggt tgatg 


420 


t tggataaag 


aaaacgatgg 


agge tagtaa 


ttt ttcttet 


tttttaagta 


tetagat tgt 


480 


catatat tga 


at 1 1 1 tcagt 


1 1 1 teatcec 


1 1 tgaggaca 


ateeaac tat 


tattttcctt 


540 


t tc 1 1 atgta 


aaaggt tgaa 


caaeatat te 


aaacataaaa 


aaataaaat t 


aaatgaaata 


600 


aat t tacaat 


tcataaaat t 


tacagaat 1 1 


atgt taagaa 


aatat tcaaa 


c t tagataat 


660 


aataaagcaa 


caaaatcgta 


c taaaaagaa 


gtataat tgt 


acat tgtata 


ctaetac tec 


720 


tacaat 1 1 ta 


gac 1 1 agaat 


t tttaattte 


c tgaaate ta 


gtaatgecat 


ttttttettt 


780 


ctagt tgaac 


cagacagtaa 


gt t taactcg 


aaaet tataa 


gctaatgage 


gaagtcgggc 


840 


aat tcac teg 


tacctgacgg 


agegagct tg 


gt tcatggag 


aaggact tgt 


cgaae tggtc 


900 


ctggggaggg 


tcggggagcg 


ggccggaggc 


ccgcccccgg 


gagt tggagt 


agcggaggac 


960 


ggcgacgccg 


gcgacgcggc 


gccacacggt 


gt cgt tcacc 


atgcgcgcgc 


tggcgacgac 


1020 


gtagtagtcg 


gagctcgcgt 


tctggtcggt 


ggtgacgagg 


aaggagtagg 


ac tggccgac 


1080 


gtggacgtcc 


aggt tggtgt 


agt tetgctg 


egtcgtgtag 


gagccc tecg 


tctccaccag 


1140 


caccatgt tg 


tgcccc tgga 


tcctgaagt t 


gaggctcgtc 


gacgtcccca 


cgt tgtgcac 


1200 


tcggatcctg 


tacgtct tgc 


e tgtgtccee 


aeaccgacgt 


cgeegacaca 


cgcgcaaaag 


1260 


ataatagac t 


cat tgt aagt 


aggt agtaac 


ct tctcegt t 


teatat tata 


aatcgt t tga 


1320 


ttatatt t tt 


gt tagt taaa 


c t tc 1 1 taag 


t t t tttt tct 


ataaact taa 


1 1 aaatc taa 


1380 


agaat 1 1 taa 


taaaaaaaat 


caaacgact t 


ataatataaa 


atggatggag 


tagt tgcatc 


1440 


aat ttgtgga 


tgaagcaaac 


aagat tatat 


cet tttcatg 


agggtgaaag 


tat tcagtga 


1500 


acaat tcgtc 


agt t tcaagt 


t tcatgaaat 


eggaeagggt 


ctetgaaagt 


etgtattttt 


1560 


ggtactgt tg 


gat tgactac 


tetggct tct 


gt tgteaeat 


ettttgtatc 


ctagt ttegg 


1620 


taaaaaaaat 


1 1 tggcat 1 1 


t tactcctat 


cgt tgatctg 


1 1 taaetgaa 


accat tgeat 


1680 


gatat ac tac 


tagcagacaa 


aac tggtgaa 


aat tcacgag 


aa tgaac 1 1 1 


t tgtcagt ta 


1740 


agcat tagcg 


gacagc t tea 


gtaagcagag 


caggctgcc t 


taaggct taa 


agcactatc t 


1800 


tccacaacac 


1 1 tgtee tac 


aatcaaat tc 


caaatt tact 


ateacaaaaa 


gcgaaggaac 


1860 


taactaaacc 


1 1 actee tac 


tagtac tact 


getatgacta 


tgaaacaaga 


t tecaateca 


1920 


aagaaaacac 


agtge tcgat 


cagcatgata 


aaagcaacga 


aacc tge tea 


tccagctgcc 


1980 
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aaaatgccac cccactgact ctacgtacgt 

gtagtacaga gaagaggacc caaagtttcg 

tgatggtctc gtactcgatg ccggccggga 

tgccgttaat cagcacgccg tccggcatcc 
tcagatcctg caacgaattc 



actacgtatt gacgctgtaa aaaactagcc 2040 
tcaaaaattt tattttaccc ggatccacat 2100 
caaggctgtc gttgtacctg tacgggccct 2160 
cgaggtcctt gccactgtcc agcatcttcc 2220 

2240 



<210> 20 

<211> 2601 

<212> DNA 

<213> Oryza sativa L. 

<223> PGR marker C1361 Mwol 

<400> 20 



tc t tgc tgag 


atccaagt tg 


cggtaac 1 1 1 


gccc 1 1 1 tc t 


1 1 1 1 1 tc t tc 


tc t tc tgaat 


60 


1 1 1 1 tcatgg 


t t tttgggag 


agat tt tcgt 


aac t tgat ta 


cagt tctagg 


aaaaggccac 


120 


c t tgt tcaaa 


cagggct t tc 


t tgaaaggga 


tcaat t tgct 


aggagtacat 


gat tctaaaa 


180 


gcgat t tcga 


aataaaacac 


agt tctcgat 


ctcatacc tg 


aaaacaaaag 


gcccatactg 


240 


tgtaaac tgt 


gat tatgc 1 1 


c tgt taaatg 


ggatat ttgt 


acaaaat tga 


cgccaaccac 


300 


c tataaacag 


at tgtgagct 


1 1 tatct tag 


taaaataaaa 


tgtgacat tc 


tac tcagtgt 


360 


tcagtgatcc 


gatgtcgtct 


c t tc tgcgta 


caact tc taa 


cagccgt 1 1 1 


cggt agtaca 


420 


aac tagcgaa 


acaccaaaaa 


cgcagcat 1 1 


gagt tctgga 


atacgctgaa 


at tgt tagaa 


480 


tcaaccacga 


aaccaaaatc 


at tgt tcaga 


aacgt tgcaa 


cgagataaaa 


cacaagaac t 


540 


tgt tttaaca 


aagcatacgg 


acagtacata 


tacggt taca 


acacccagtc 


t ttatacagt 


600 


tc tgctggag 


t tccatc tac 


tggctgtcat 


tgtatctcag gacagacagg 


t taacatagg 


660 


tacaacacaa 


1 1 acaggc ta 


aaccgaagcg 


aac tacac tg 


tcagcatc tc 


taacagtatc 


720 


gtcaagcaag 


c t tat t taca 


gc tgctctag 


t aaat t taca 


acgtccc tgg 


cagaatccc t 


780 


ctcgt t tctg 


gcagcgacga 


ggcacggtcc 


atggcc t tag 


caggacatc t 


cacccgtcag 


840 


c tgcatagaa 


agcaaccgac 


t tcagtggaa 


tcacctcc tg 


c tec tgcaaa 


aaagt tggt t 


900 


cgatcaa tea 


cgcgt t taat 


ccaaaacaaa 


atgggtat ta 


at tatgc tag 


cct atgaagc 


960 


tacctcagag 


ttctctattt 


gctctgcagg 


gaaatgaagt 


ccagtggaac 


agt tc tcaag 


1020 
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cacc tcaggg 


c tc t tcatcc 


atgct t tgtg 


tgc t tcaa tg 


get t tcagct 


tat agcgaaa 


1080 


catctgcgat 


acggatc taa 


aat t aaggat 


gtcgacaat t 


ac t taacaca 


acaaataat t 


1140 


gaagcaggtc 


cagt t aaaga 


aaagtagcag 


cgaagaatag 


cae tc tgaag 


tc tgaacctc 


1200 


agataaagaa 


atggt tggt t 


1 1 tecagt tc 


atctcce tea 


acatggat tc 


cagtaccctg 


1260 


gcat tctggg 


caaaggatgg 


atgttatttt 


ct taggtgea 


tt ttttgcet 


ttet tecteg 


1320 


attgcttttt 


ccc t tgc t tg 


caat 1 1 tgtc 


tgc tagcatc 


teatat tggc 


ataaaatagt 


1380 


ccagtgcaca 


aggcaagaag 


tgtgaaacaa 


atgaaa tgcc 


tgcaaaat ta 


gccgtacaaa 


1440 


gtcat tggag 


gt tgcagcag 


aatac tacaa 


at 1 1 1 1 aaag 


aagaaac tat 


acactgtcta 


1500 


tgttttgctt 


gaaatgaat t 


caaccac 1 1 1 


gcat tatacg 


gt t tggaate 


cetggtt tgt 


1560 


gagaactgta 


at tccat tac 


aacagtgaag 


aagt taccat 


aac taatgaa 


tggaaat tag 


1620 


tcaaatgcct 


aat 1 1 1 1 tag 


gtttgettta 


atttat ttat 


c tgtgagaaa 


tgc taagcat 


1680 


gtcatgcgt t 


gc tatct tea 


agaaatacta 


agaaac tgca 


aaggcaaaga 


atgt t tgaaa 


1740 


taact taccc 


cgct tgagt t 


tc tactgctg 


caggc tagat 


t tcctgtct t 


gcagt tgagc 


1800 


aaggtagcta 


catcc 1 1 1 tc 


aagaagcat t 


ggtegcecac 


aaat atcaca 


aget ttctca 


1860 


gcagcaaggc 


get tctgctt 


aegcaac tec 


c tcctcatag 


at t tggtgga 


taagaggcca 


1920 


act tgaagat 


tgtgtgaagt 


aectgteggg 


gaaeetgt ta 


tgataget tg 


getat tgtea 


1980 


tgggcggagc 


tgctt tgcte 


at tcgae tec 


tetgaagatg 


ct tct tgatc 


tgaaaatgae 


2040 


t tc 1 1 tc t tc 


tett tccacg 


gtgtccagca 


tcatcaatea 


cgaagaaaga 


tccagcagag 


2100 


ataggaaggt 


cc tgatcatc 


agaagaccac 


t tec tgccca 


ac t caat tgt 


at aagagaag 


2160 


t tgacaatgg 


caaagtcaga 


t tgc teatag 


gtgtcacac t 


catccaagcc 


atgggagcca 


2220 


tcctgtccta 


cecaagcaca 


ccagatet tg 


etaatct t t t 


tacttect tt 


getaget tec 


2280 


cataacctgt 


atgcaatat t 


tecatatcce 


aaaagatgca 


caggcaaatc 


cgaaaeaaca 


2340 


tec 1 1 tagca 


atacac tagg 


aataaegaga 


ggaccgtcag 


t tccaet t tg 


gt t tgacagc 


2400 


acatgatc 1 1 


cagatacaga 


agcagt tc ta 


ceat taccat 


gcgcat t tgc 


accacggcgt 


2460 


gtgccttttg 


cgccat tgcg 


agagc tagaa 


tcatc tctca 


acc tcgaagt 


cac 1 1 cagtg 


2520 


tcgt tcgctg 


gaaccagagc 


cagcte tc tg 


gtgt tc tgcg 


age tcgagtc 


cagcaagagc 


2580 


gggtcct tct 


cgcgcgagt t 


g 








2601 



<210> 21 
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<211> 1333 

<212> DNA 

<213> Oryza sativa L. 

<223> PGR marker G2155 Mwol 

<400> 21 



ccctctgct t 


gatceagtgt 


acatecatgg 


gt taggacag 


at tagt tact 


eagt taat ta 


60 


agtgtgagac 


tggaaaaaaa 


tatctgacgg 


cagt 1 1 tata 


agt tgagtga 


t tgaac tagt 


120 


gaaagt tcag 


t taae tgtea 


acggctgtag 


at t tgggatg 


geagactgt t 


c tgagtcaaa 


180 


atgaagc 1 1 1 


taetgtgegt 


ggt taeeagg 


tgeagtaaaa 


taat t tcaga 


tc taatcgca 


240 


gtaaaaaaat 


gtagtac tat 


atgt taagae 


gagat tggtc 


ggtcaaaate 


tatc tggecc 


300 


t ttacatctc 


ccaaatgt ta 


ectcagt tge 


aggtggtaaa 


aaaaaatcac 


tcgt t tcaeg 


360 


tgatgtcggc 


agateatgga 


eeatgtetea 


aatge tgaaa 


etc tgaaeaa 


teaacaaaaa 


420 


aatccaacca 


gatgagctgt 


gcaac tgat a 


at tgatca tc 


acac tat t tg 


caac tcatc t 


480 


t tcatgtaga 


tggaae t tea 


atcccgaaga 


aataatgaca 


geaaaatgc t 


gcgatec tga 


540 


agaaaggatg 


gcggcaaaat 


ggeagcgata 


aaaaaaaaat 


ggt tggttae 


tgaagaat ta 


600 


tt tgtgcagc 


agt tgagaca 


gtagcaagat 


aagage tage 


taage tagct 


aggtagagt t 


660 


ggatggaaga 


gtagtagtat 


gagatagage 


atggagegcg 


acaactcaag 


tggatgetaa 


720 


agtaaaaggc 


at tctct tc t 


cttgtt tgga 


ateagaaaag 


aaaagaaaag 


act tgagctg 


780 


cttggctgga 


atgtttggtt 


ggatcatgcg 


cgctctcct t 


age t tagctc 


gccaagaaat 


840 


cc tcgc t tea 


tc tetctcaa 


taat teaaag 


ecacgagc tc 


tc tgcteata 


tecagtgega 


900 


cgat tcccgt 


taatgcaaat 


geat tatate 


eagt tcgaaa 


tgt tacaatt 


cttgcgt ttg 


960 


cagcaagcca 


gcaagtggtg 


tgaattgttt 


aatccc tcgt 


geat t tcaae 


gaaat tctct 


1020 


cacaaat teg 


eat tgact tc 


1 1 tct tagca 


eaat tagtaa 


geagtgacaa 


ataaagaat t 


1080 


1 1 tgaacagg 


atgtet t tee 


aaggaaggtg 


agat 1 1 1 1 ta 


tgtggatagc 


aaggatcgee 


1140 


1 1 tec 1 1 age 


a tgaagagaa 


tgtgatcaac 


1 1 1 acacc 1 1 


get tacgat t 


atggcc t taa 


1200 


1 1 1 1 tgatae 


ec taaacagg 


ageaca teae 


atgcatgtcg 


ace tgagaec 


accaat t aac 


1260 


tgat taagt t 


ggeat ttcag 


atgcatcegt 


eagt taeatg 


ateaggtgat 


cgatggatca 


1320 


aetgtaggt t 


tea 










1333 
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<210> 22 
<211> 863 
<212> DNA 

<213> Oryza sativa L. 
<223> PGR marker G291 Mspl 
<400> 22 

cgaacaggat caaaagtaga cgacgagggc atttagaagg agaggaattg tatttgttcc 60 

cggtatttaa tttttaaatt tgtggtcgga agtttcggaa gaaaaaatgt gctcatgagt 120 

gattattggc tctgaacacc aacctctctt ttcgttgatt ccttctgagg tgttgggtgt 180 

tgggacacga tgctgccgcc gacacgacac cgggttccac aatacactaa tctactcgcg 240 

acaccttcat tgaactgcat ataattattt agaaagtcca ttaacacatc ttataaaacc 300 

ttgttgaatc atataatcat tctataaagt ctatttgaac atcttatgaa aaaataagat 360 

ctgacctagt cgttacactc tcttacattt tccattagcc taactaattc cgtgcaggaa 420 

acgcccaaaa ataatagtac caatagtcca ctaatcccgt gccagaggcc gccaatgatt 480 

agtgattaac ccaaaaaaca taatcatcat cacacgccgc taatgaccag ctctcgctta 540 

gctcatccca caggcggccc ccacacgcca ctcctgccat gtgggcccac ctttcacacc 600 

ccccaccaac cagaaaaaaa actcccccaa aaaaaaaact tttaatgctt atctcgcggc 660 

agtataaaag gcgaccccac cacccacaca caatcacagt cagcgaccca acccaacccg 720 

agccgaggag tcgagtcgtg tgaaaattac gaaattgccc ttcgactcca ccaccaccac 780 

ccaccggcga ggcgaggaga ggagaaaaat tgggaggaaa aaaaaaggga aaaagaaaaa 840 

gggtggagga gatttttgcg aag 863 

<210> 23 

<211> 1510 

<212> DNA 

<213> Oryza sativa L. 

<223> PGR marker R2303 BslI 

<400> 23 

tgccatgaag acctatggaa agaatatctt cttctcactc tgtgaatggt gagtttactc 60 
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tc tgt aacat 


t tagggctag 


gtcgaaggaa 


tttttttttt 


c tgtataggg 


ggaaagaaaa 


cagctggaga 


acaac tggcg 


acatcgccga 


t taaccctgt 


t tacatagt t 


cttgagtttt 


cagtatgaca 


tctcgtgcag 


acgaaaatga 


atggaatggt 


aagaac t tga 


gatgtatc tg 


caaaatgatc 


aacatatgt t 


tc tgctgtgc 


aaatggtggg 


atgtc tgaag 


c tgagtaccg 


ggt accatag 


catgt tc tat 


gtac taataa 


tec tcactgc 


aagtt ttgct 


tgaat tgt tc 


gc tcaatgag 


ccagcagacg 


aagaacatac 


aaggcaagcc 


t tctcagt 1 1 


cacatgct t a 


atactcat aa 


tgtaactctc 


tgaacagat a 


c tgacaacgg 


at tggaggta 


tccc t tcaat 


cataagcc 1 1 


ggcatgatca 


tgactaac tc 


cggtaggt t t 


gggccgggcc 


ac tcagcaac 


cagtcat acc 


aggcaaccat 


cac tgcacat 


gcggtcactg 


c tcgtgatc t 


atgggcggta 


gaacatc t tc 


tc t tcagaat 


tcagagt tea 


t tcgttcgcg 


gc tcagggac 


agat ateage 


tgtct tgaca 


ccaaac tagt 


cagcaaagaa 


atacagctaa 


at tgatcagg 


at tcaggaag 


ctggaaatgg 


gatgccat 1 1 


ggt tatgtat 


t atgtaatca 


gccgtcaaat 


gc tggcgagt 


gcaataaaaa 







catgaagcat 


tgc tgat tea 


c tccactgtg 


120 


tectgc taca 


tgggcaggcc 


gcatgggtaa 


180 


caactgggge 


aggt tctact 


catcc tc tc t 


240 


teagtac tga 


tcgtaat tgc 


cetgt tat 1 1 


300 


ccaatgggct 


gcctatgctg 


gacctggtgg 


360 


t tcctaggt t 


gc t taaccat 


t tgagagc 1 1 


420 


aat atcagat 


cc tgaeatgc 


t tgaagtggg 


480 


gtcacac t tc 


agtatetggg 


cac tagcaaa 


540 


1 1 1 tgc tgca 


atgt tgaact 


tetttgcatt 


600 


aggctcctct 


1 1 tgatcgga 


tgcgatgtgc 


660 


tcagcaac tc 


ggaggtgatc 


gctgtcaacc 


720 


gat t tagcca 


tacc tet tgg 


atat t teace 


780 


gtctaggtgt 


ccaaggaaag 


aaagtaeaat 


840 


ggc t tecaaa 


tt tgcagttt 


c teat tgtcc 


900 


tgaage tgac 


aatact t tgt 


gtaaat t tgt 


960 


aacaggaagg 


ctgtggtgct 


ctggaacagg 


1020 


tggtcgaaca 


tegggctcgc 


tggatcggte 


1080 


aagee 1 1 tgc 


1 1 tc t teaga 


gc teaaagta 


1140 


t aacaaat 1 1 


c tgtcaat tg 


tgcagcac tc 


1200 


atcggtggcg 


cc teatgae t 


gcaagatgta 


1260 


aagcagcaca 


ggt tagtacg 


tgtccggcga 


1320 


aaggt t tgca 


at ttgcaagg 


at tggtagag 


1380 


gtagaaataa 


getgtaagee 


tgtaagcgta 


1440 


gtat t tetga 


agt t tgeaac 


gaaagt tgca 


1500 



1510 



<210> 24 
<211> 1016 
<212> DNA 
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<213> Oryza sativa L. 
<223> PGR marker BstUI 
<400> 24 



tggggat tct 


1 1 tct t taag 


caat t taaca 


t tat tgtcc t 


aacaatatac 


acaatat tgg 


60 


tttttctttc 


agtatcaaat 


aattcttt ta 


ct tt tgaaaa 


cacat ttgca 


atgtgt tgga 


120 


aacacaat ta 


tatct tgcac 


ttccttt tgg 


aaat t taatc 


at t tgaaaac 


tgat tcgcgt 


180 


t tcatggctg 


taatct tctc 


t tgcgaacat 


cgctct t tc t 


t tgatggt tc 


tctgt tgaga 


240 


agaagagcaa 


ccaagtaaat 


1 1 tcgaaatg 


tttttttgtt 


c 1 1 tc tat tc 


accat tgcag 


300 


gt tgtcaaag 


ccatcgagaa 


ggccataccg 


at tccgagag 


cgcaacccat 


tgcct tggat 


360 


ggcccagcaa 


gggaagagct 


gaaggccatg 


gaggcgcaga 


aggtcgagat 


cgaccgcacc 


420 


gcggcgc tec 


aggtgcgccg 


tgagctt tgg 


c tggggc tgg 


catacctcgt 


cgtccagac t 


480 


gccggc t tea 


tgaggctcac 


at tc tgggag 


ctctcatggg 


atgtcatgga 


acccatc tgc 


540 


t tc tatgtga 


cc tccatgta 


c t tcatggcc 


ggc tacacc t 


tct tec tccg 


gaccaagaag 


600 


gagccc tcct 


tcgagggct t 


c t tcgagagc 


cggt tcgcgg 


cgaagcagaa 


gcggt tgatg 


660 


cacgcccggg 


at ttcgatct 


ccgccggtat 


gacgagctcc 


ggcgagcctg 


tggcctgccg 


720 


gtggt tcgga 


c tecgacgag 


cccctgcaga 


ccgtcgtcgt 


cgtcgtcgtc 


gtct tcgacg 


780 


caggagagec 


at tgccattc 


t tactgccat 


tgccaatgat 


ct t tgtgctg 


t tctgt tctg 


840 


t tgtcagaat 


1 1 1 1 tcatgc 


ccagt t tatg 


ggggt taagc 


tagct tctcc 


at tgtaccgt 


900 


tc tgatgtgc 


ggatgatgcg 


atgcaaagca 


tagtttgt tg 


aagagatgac 


aaggcagat t 


960 


t tagct tgaa 


aacctggagg 


tgagaaaaaa 


aaatcc tgat 


gtgtttgtgt 


gtgtga 


1016 



<210> 25 
<211> 676 
<212> DNA 

<213> Oryza sativa L. 

<223> PGR marker S10602 Kpnl 

<400> 25 

accaccttca tatgaagaaa ttaacggtgt tttcatgagg aatccaacag tcgctgaatt 60 
ggtggaaact gtggaattct tcttggctga ggtaaccaat catcacttca ccacaatgca 120 
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caagtttgta gcttactact acagtacttc 

ctgatttcta tgcatggtca tctttttgac 

aaactgagct caacctggca gctggtgact 

ttcccattgg acatgtttct aaccataaac 

tggctacact aaacttgtgt tcattaacct 

agaaggtgaa tgcagaggga aagctggctg 

ccgtgtgctt gcaagtaaag tcgcccaggt 

taaccctggt gttgtacact gtattatgat 

gagaaatcac aaatattctt ttgttctatt 
accagtgcag cctttt 

<210> 26 
<211> 1059 
<212> DNA 

<213> Oryza sativa L. 
<223> PGR marker Tsp509I 
<400> 26 

gcgagatcat gaacttgatt ttctggttgc 
gaaggatagc cttaataggt aagtccctca 
cagtgttact gttctggcag ttccttgggg 
atgttctctt aacgactcag aaatacttta 
gcccgtgttc ctgttgatct atctcagaat 
atagcactcc tctgttctgt attcttagca 
atatcaccgg taattcaaaa ttcttcaagt 
aactcggcat ttattacctg ctctttgttt 
cataggtcag cagaacagtt gatcttattc 
ttatctatga gatgaaaatt aatgcatgtg 
tgaatccagt ctaccaactc tagttagacc 
tttagtgcac catttgttca actactatga 
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t aataagt 1 1 


tgtctgt tga 


gat 1 1 tat tg 


180 


aggccatcca 


gtc t tatcgt 


gc tgagagtg 


240 


atatagt tgt 


ccggaaggta 


cggccc tatc 


300 


atatct t tgc 


tggactt t tg 


tgggcaaagt 


360 


gc tcaatcag 


gtgtcaaaca 


atggatgggc 


420 


gt tccct tac 


gac tacatcg 


agaaaaggga 


480 


ct tctaggcg 


t tcaatgagc 


cat acat aca 


540 


cgt tcgtgat 


ct tcaaagac 


cc tctgatca 


600 


at tgtcat ta 


tcac tacccc 


1 1 1 tgtcaaa 


660 








676 



catat tgggc 


t tgc t tgt ta 


acc t tgtaga 


60 


catgct tec t 


tccat t tgc t 


caat tcatat 


120 


tcaggac tea 


gaaacatcca 


at t aatgt tc 


180 


taacctctcc 


acagggtacg 


get t teatet 


240 


ccacagagtg 


aagagacaca 


gagagatgtc 


300 


agtcaaggtg 


ctagtgaagc 


t tc tggaact 


360 


t cct 1 1 tgta 


tgtagat tat 


ate 1 1 tgtaa 


420 


caaaaagcag 


tatt ttattt 


tgc tec t tag 


480 


agaaaacaat 


at 1 1 tgcatg 


taacatac tg 


540 


taataatgtc 


aatgataaat 


at t tgctatc 


600 


gaat tactga 


gg 1 1 c t a 1 1 1 


caaagaataa 


660 


agtaaaatgg 


tat tccct tc 


tat tgacatc 


720 
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gggttagaag tgaaaggcca tcttaatgcg 
cattaacaca tacagattat tattaacata 
tgaatttatt ttgttacaat tgaaagcact 
gttattgcaa tttataatgt tatacagaac 
ttctatgaac catttgattg actgttgctt 
tgcaaggagc acgggaagct gaaatgatga 



atgttctcaa tgccacaaac ccacaaattt 780 

gctataaatt ggatttccag aagcttgagt 840 

gggaacatta gcattttttt ttagttcttg 900 

tgtgtacctc acaatgcatt cattatgaca 960 

gtaaacaaca ggatgatgag gagtctttga 1020 

tcgtagagg 1059 



<210> 27 

<211> 76363 

<212> DNA 

<213> Orza sat iva IR24 

<400> 2 7 



gatcaac taa 


caacc tc 1 1 1 


geageaaaaa 


agcatacaca 


caagtgtt tg 


tct tggcctg 


60 


gggctctgca 


gatggactga 


t ac te tgace 


tgcagtgggc 


t tgggagc ta 


acaatggt 1 1 


120 


cattcttttt 


ttttttatgt 


1 1 tcecctgt 


tgt ttttgct 


catgt 1 1 tgt 


gtaatt tttt 


180 


ct tctcatct 


agcgatgt ta 


tttttcttag 


catgatggga 


gtagccc tee 


ttt ttttttc 


240 


tctaat taag 


tgtaaagtag 


caacagcata 


gggatgaatg 


t tcagtgtag 


tgtgtggtgt 


300 


t tcagttatt 


cagagacgtc 


cat aeagt 1 1 


gtacct tgtg 


aceaeacgte 


t taatetgat 


360 


gaagc t taga 


at aaatcaca 


tgt t agcaat 


gcaatatcat 


e tgegtct tc 


tctcact t tg 


420 


gtggccatca 


aat tctgtgt 


agaagtgtat 


ggt tggtgtg 


c tgt tgcaaa 


tgccgt at tc 


480 


cgctctgtt t 


tgtggaagt t 


aagaagtccc 


tagt tgaaat 


accgattt tt 


catgatctcg 


540 


gagattgatg 


caactctgat 


tgcagcat tt 


ctt tttat ta 


gaatgtacac 


tccatgetat 


600 


catgatgt 1 1 


attgtttagt 


actacaagat 


t tggt taacc 


at tat 1 1 taa 


tateataata 


660 


at 1 1 tataaa 


atct tggagt 


aacaagt tea 


taa tacatga 


tagcataact 


t tt tgaggct 


720 


agtctatgt a 


tat tgtc tec 


t ttgttttta 


aac taagcac 


tcaataaat t 


at tgatggct 


780 


gtaatt ttct 


gaaggt t tea 


ccggt t tcgg 


ceegtge 1 1 1 


at aaat age t 


tcggcacaaa 


840 


agacaaaacg 


gtccc tccaa 


cacataaatg 


gttgagtt ta 


cgt 1 1 teat t 


atct t tggta 


900 


aaatcaagtc 


caccacgtag 


aeac tcataa 


caaaagt t tg 


aatatcc t ea 


gaaat 1 1 tga 


960 


c t tgagtcta 


tet taccttt 


gatatcggac 


atccaaccc t 


eec tecctce 


e tgaac 1 1 ta 


1020 
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tat tat teat 


at t acacc tg 


aac 1 1 tatat 


t at tcatat t 


acacec tgaa 


gtggt t t tea 


1080 


1 1 taat tgca 


tacatgc tga 


aat agt t tga 


eaacgtgaga 


tgcac t aaaa 


at e t aeacgt 


1140 


tcgtct taag 


t tgcaat tea 


1 1 1 tatcee t 


tttctt tttc 


tctc t tacat 


aggaatatea 


1200 


atagtac taa 


ttcacat tac 


aatatagtat 


aaat tggtaa 


tcgat tat tg 


gcaatatac t 


1260 


atat taaata 


t teaaaacta 


gtcat ttaag 


c tgceaaata 


agtaaaccac 


tatcgaaaac 


1320 


cacaat ataa 


atggcat tac 


aaaact tagg 


gggt tgaata 


tccaat 1 1 ta 


aagt teatga 


1380 


tgc tagagga 


at t te tatea 


aaagt t tatg 


ggtaeatatg 


gae 1 1 1 1 tee 


tttt taaaag 


1440 


aagctat tct 


tgtegtaaac 


gt taaatat t 


t t ttgtactt 


tatttt ttat 


gat tgaaaaa 


1500 


aaaact tagt 


1 1 tcaaaatg 


at tggtctgt 


atacaagcat 


caat tagact 


taataaat tc 


1560 


atctaacagt 


t tcetggcag 


aaac tgtaat 


ttgtttttgt 


tat tagac ta 


cgt ttattat 


1620 


t tcaaatatg 


tgtacgtata 


tc tgatgtga 


caaccaaaec 


caaaaat 1 1 1 


cectaactcc 


1680 


atgaggcct t 


aeagatatat 


t tgatgggtg 


taaagt tttt 


t aagt tct 1 1 


gggtgcaaag 


1740 


1 1 1 1 taaagt 


at acggacae 


acat t tgaag 


tat taaatat 


agacaaat aa 


eaaaacat at 


1800 


tacatat tc t 


gee tgtaaae 


aacgagaeaa 


at t tat taag 


cetaat taat 


c tgtcat tag 


1860 


caaacgt t ta 


ctgcagcatc 


acat tgtcaa 


atcatagcgt 


aat taggctc 


aaaaatat tc 


1920 


gtctcgtaat 


t tacatgcaa 


ac tgtgtaat 


tggttttt tt 


t tcgtcaaca 


1 1 taatactc 


1980 


catgcatgtc 


caaatat t tg 


atgcgatc 1 1 


1 1 tggceaaa 


ttttgt tgga 


atctaaacaa 


2040 


ggatcaaat t 


tgc tgaat 1 1 


t tceagaegt 


caegge t tgt 


tcatccatcg 


t tegcatege 


2100 


gat tcgccac 


cgaegee t tg 


gt t tceaaeg 


aat tt tatea 


tccge t taaa 


taeateeaaa 


2160 


gc tc tccatc 


gecateggcg 


gecaaeggcg 


accgctccgc 


tc tacccaat 


ccacccatcc 


2220 


actcgccgcc 


gceccc tgat 


ccaaagcctc 


cgccgcgccg 


ccgtcgagag 


gaggaggagg 


2280 


aggaggagga 


ggaggcgtga 


gcccc tatgg 


ggaccc tcct 


ccggccgcgt 


ccgct tgccc 


2340 


acgccgccgg 


cgecggcgac 


gccacgccgt 


cgaccgcgca 


cggtagccac 


gcgcctctcg 


2400 


agaggccccc 


eceecccgee 


getege tgat 


etc tct tctc 


atcctgt t tg 


ggt ttgggtt 


2460 


tgtgat t tgg 


gtgt tttttt 


1 1 1 1 tecgca 


gcggtggtgg 


tgagcggtgg 


eegeggcegt 


2520 


ggcgtggagt 


gecagcegca 


tcgggtgcge 


egccgeccgg 


gtccgeaggt 


tgcggtggeg 


2580 


acggcgagct 


ggaggaggcg 


gagggagacc 


gtggtgagat 


cggat t tcgc 


cgctggtggt 


2640 


gccgc tacca 


tgggggat tc 


gccgeaggeg 


ctctcaggt t 


tgcagcc tec 


tecac tc tct 


2700 


tc tcgcaaaa 


tgtgt tgcta 


tgt tcctc tc 


gc tgggc tgg 


cetcatagcc 


at taatgtag 


2760 
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tt tgctggaa 


cat tacat tc 


ggaacgt tgt 


tggcaat tgc 


t tgacaaaat 


gtggaat tgt 


2820 


ggaggggaga 


aaaatcgt 1 1 


gaacc tgcag 


tgacaaaa 1 1 


gecatc tata 


at 1 1 taaaac 


2880 


tgaaggtgtg 


gaaatcaaac 


ataatcat tg 


ccagcacatc 


attcttgtta 


accacct tga 


2940 


catat tgt tg 


get tataaca 


gt tagctcca 


caccaac t tg 


gaaggtgtca 


atggaatgta 


3000 


agtataaat t 


gaggataac t 


ggcagttgt t 


aagact t tct 


acagaac t tg 


tagc age taa 


3060 


aactagc tat 


tgtgcat t ta 


tgt t tcatgg 


aat t tgagcg 


gcaatggata 


t ttet tacta 


3120 


agacgtataa 


tgcaaaaaaa 


aaaaaaaaac 


tatgtc tatg 


cagt t tacat 


gtaatgtgcg 


3180 


gatgcaaata 


aaatcatgt t 


catggacaaa 


c taatgggat 


teataccaaa 


t tecagaat t 


3240 


gcat t tc t ta 


tgtggt tact 


tttgtttgtt 


gatttggt ta 


ceagacateg 


atgtggt t tc 


3300 


aagggtcaga 


ggggt t tgct 


tctacgcggt 


gactgcagt t 


gcagcaate t 


ttt tgtttgt 


3360 


cgccatggtt 


gtggt tcatc 


cac t tgtgc t 


cc tat t tgac 


egatacegga 


ggagagctea 


3420 


gcactacat t 


gcaaagat 1 1 


gggcaac tc t 


gacaat t tec 


atgt tc taca 


age t tgacgt 


3480 


cgagggaatg 


gagaacctgc 


caccgaatag 


t agccc tgc t 


gtctatgt tg 


cgaaccatca 


3540 


gagtt tct tg 


gatatc tata 


ccc t tctaac 


tc taggaagg 


tgt t teaagt 


t tataagcaa 


3600 


gacaagtata 


1 1 tatgt tec 


caat tat tgg 


atgggcaatg 


tate tc t tag 


gagtaat tec 


3660 


tt tgcggcgt 


atggacagca 


ggagccagct 


ggtatggetg 


tagtc tcatc 


cetgett tct 


3720 


taagtagaca 


tatatacat t 


tacagtat 1 1 


ggtaaataaa 


caagat 1 1 ta 


tgaatcatat 


3780 


atgat 1 1 tgg 


ggaaaacaca 


aaactctc 1 1 


tgt tggc tgc 


c t tgaacata 


gt tc tgt tea 


3840 


cacagt t ata 


gcacc t tct t 


taaaatgaag 


aac 1 1 tgt tg 


catacacata 


aggccaaacc 


3900 


acataatgaa 


t tttgtttat 


ttctatct t t 


gaatgt tagc 


atcgtttt tg 


1 1 taatgeat 


3960 


gatcgcct tc 


ctatatatt t 


gtagtatgtc 


aacat tgtat 


tecatgetga 


gcat aacaaa 


4020 


tggtttgtta 


aaat tcagga 


ctgtct taaa 


cggtgtgtgg 


at t tggtgaa 


aaaaggagea 


4080 


tctgtat ttt 


tct t tccaga 


ggggactaga 


agcaaagatg 


gaaagctagg 


tgeatt taag 


4140 


gt tcagt aac 


caaac t tagg 


t tacat taca 


tc taatgaga 


tttttatatt 


cagtatataa 


4200 


tgt taacc 1 1 


c tcatggtgt 


ac tgacgtgg 


1 1 ataaatgt 


ccccagagag 


gtgcat tcag 


4260 


tgtggctaca 


aagaccggtg 


c tec tgtgat 


ace tat tact 


c t tc tcggga 


cagggaaac t 


4320 


gatgcc t tct 


ggaatggaag 


gcatcct taa 


t tcaggt tea 


gtaaagctea 


t tat teacca 


4380 


tccaat tgaa 


gggaatgatg 


c tgagaaat t 


atgt tetgaa 


geaaggaagg 


tgatagctga 


4440 


cactct tatt 


c taaacggt t 


atggagtgca 


c taaagaaag 


atggtgtttt 


ttt ttattat 


4500 
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atggaacc ta 


1 1 caaaggca 


cagacaggc t 


t tcaaggc ta 


age t tgt t ae 


aggtactgat 


4560 


actagt tact 


aat tact t tc 


gtaatcagta 


taaataagc t 


tgtgtagtgt 


aatggcat tg 


4620 


tacat ttctg 


cac ttggtaa 


att tacagaa 


gaggcaagta 


atat 1 1 taga 


ggat tgagt t 


4680 


tat tcaccca 


gtcatatagt 


tgaagaggca 


agtaacc tgt 


aagagaggac 


tgaacat taa 


4740 


cacctct tgt 


tcgat taaaa 


atgaccaaag 


agcatcaaac 


atgtat tcga 


ggctgt tact 


4800 


t tagatatgg 


cecal taat t 


tgtttagttg 


tctatgtaca 


tcctagt tgg 


tgt aaatgcc 


4860 


agt taccat t 


tc tatgatct 


aaaacaatca 


ac tc 1 1 1 tag 


tatat 1 1 tea 


aaaaegaaat 


4920 


tcagtacaca 


tgtatgaatc 


t taatat tc t 


tctctagc tc 


gt tacaaaag 


caacaaagge 


4980 


accgtgtcag 


ctggt tcaca 


t tagctagtt 


tgtac t tagc 


at tatccact 


agcacet tat 


5040 


1 1 tcatgcat 


atcatgctaa 


1 1 tgc t tgcc 


cacgt tgagt 


gggaat tttt 


ttcatgtttt 


5100 


ataat t tata 


tatgt 1 1 tag 


act tc tagtc 


cacaat t tat 


gtact tcatg 


t tec tgagcc 


5160 


tctagtatgg 


c tgatagcag 


actaggtgc t 


gagtgc tgtc 


ettttt tgea 


gae tgaagag 


5220 


agaagaaat a 


caagac tgtc 


cat tgt tagt 


cagat t tgt a 


aaaatagac t 


e tgatgtagt 


5280 


t tact 1 1 tgc 


ccctatt tta 


1 1 1 1 taacaa 


tacaaatata 


taacagatec 


taagaac t ta 


5340 


tct taat t ta 


ggagaagt tg 


c tcgt t teat 


taaat taaat 


tgtgaagtaa 


aaatgtgtgc 


5400 


tcgagtctgt 


caatgcaatc 


c tgtgt tc 1 1 


gtt tgaagat 


atggtgtagg 


geaggeeagg 


5460 


at tgaacact 


gaatggtaag 


ae tgc t tc tg 


cct tcagacg 


t tat tgctaa 


atttttaget 


5520 


act tgcagt t 


agtgc tgcca 


cgccgat taa 


gcagtagaac 


aaagtagt 1 1 


tgtegtgeac 


5580 


aaatgagt ta 


tat t teat tg 


gaaatcgaag 


cgaaaacgaa 


teaaaagt ta 


gaagaaaagg 


5640 


ggaaact tgg 


taat tactcc 


ataaagagag 


tgcat 1 1 1 at 


tggtaagatg 


gtatceggaa 


5700 


gctgtgagct 


ccgggctgta 


tgtat tctgg 


caaat t tgat 


atgagatgct 


cgat tat tgg 


5760 


cttaagt tag 


cgatatcaaa 


t ttggggaag 


caccaaagga 


at tat tgtga 


aggagt tatg 


5820 


ggtgcgtgac 


gt tatctgct 


aggt tcaaat 


cct tgtggct 


atgaatat 1 1 


atetgetagg 


5880 


t tcaaatcc t 


agtgactatg 


aatat taatg 


ggtaaggtaa 


gggat t tat t 


gt taat t tta 


5940 


gt t tc 1 1 taa 


gat tgtgcca 


tcggacgcca 


t tcggt aact 


gtaataatge 


1 1 tgtat tgg 


6000 


at tcac t tgt 


gt tacatgca 


cgcac taaac 


atgtgc 1 1 ta 


cct 1 1 teate 


tgt 1 1 1 tgeg 


6060 


t tc tgggcta 


gaaactcaaa 


cgt tgaat 1 1 


tccatggtc t 


gc teaac t tg 


acaat tac tg 


6120 


cgtgtcaagc 


gatct tatac 


gcatactatg 


cgcacaagtg 


at tgtatacg 


gatatgatga 


6180 


cagtataacg 


tgtgatat tg 


atttttttaa 


taaaaaaatg 


atgt teat 1 1 


cct tgatgaa 


6240 
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ggaacaaaga 


ctt tttttaa 


aagaagggta 


t tac taaaaa 


caaaaatgac 


aaaaacaaaa 


6300 


tatcagtgca 


catggcaagt 


gtgctcggca 


attttt tctc 


tgtac 1 1 taa 


acaaaaatac 


6360 


t tc ta tatgt 


tcttttt tat 


aagggtggca 


caaatc 1 1 1 1 


aaatgagcca 


aatatctaca 


6420 


ttggatttat 


taaaaactgt 


ataaat tata 


att tatactc 


tgaaaggt tg 


tgtgcatctc 


6480 


tct tggagaa 


aatgtataag 


t tgcaaacaa 


acat taatcc 


acgt tatgta 


actttttttc 


6540 


gccggaaagg 


ccgaaggagg 


cctgacggag 


cgtggggc tc 


c tcaccggga 


gaccgcgcag 


6600 


gcccccc 1 1 1 


gccggt tcgg 


ccggggactc 


agggtgaaat 


tctaagc tct 


ctgtatgtgg 


6660 


aaggt tcgcg 


accgtcgaaa 


gagcataaga 


cacgggcgat 


gtatacaggt 


tcgggccgct 


6720 


gagaagcgta 


ataccctac t 


cctgtgtttt 


gggggatctg 


tgtatgaagg 


agctacaaag 


6780 


tatgagccag 


cc tc tccc 1 1 


gt tctgggt t 


ccgaatctgg 


aaaagtccag 


tccagtcccc 


6840 


ccctc taagt 


gggcaaggtc 


ctcct 1 1 tat 


atcttaaggg 


gataccacat 


gcaccatctc 


6900 


cctcc 1 1 tc t 


gtggagact t 


accctacct t 


t tcataaatg 


gacggagat t 


tgtatagt tg 


6960 


ccgtccgaat 


gacc t tctga 


taggacggcc 


catacc tacc 


tccac t tccg 


ccgaaagcag 


7020 


gtgcgacgtg 


ggat tatggc 


tgtctgc tga 


cgacatgacc 


agtgtcagac 


tggtcacaaa 


7080 


t tgctcat tc 


ctgtccacca 


cgcgtcagt t 


tagcaatc ta 


catgt tggcc 


ct tct tcaca 


7140 


caacatct tg 


cctgtaatgg 


t taggatgaa 


gcc tggcata 


tatc taacca 


ggactaacgt 


7200 


gccat ctcta 


ggaggtaaca 


cgctagctcc 


age tggggac 


gagcgcctag 


aagccc tcgt 


7260 


cc tgacggga 


tggggcgagg 


cgtgcgtcag 


atcgcc tgt c 


gccacc taac 


ctgcgatc tg 


7320 


accggtctgt 


gac tggtcac 


agaccggata 


aacgagtgca 


ctgcact teg 


1 1 acatgcag 


7380 


cgtgacacgc 


tcagccaaac 


cgcaataaat 


gtggt taggt 


gagccccgc t 


gtgc tcacct 


7440 


aacccataca 


cgcggagcaa 


aaacccacga 


ggggtcgggg 


cgcc tcggcc 


ctcggggccg 


7500 


aggcgggtgc 


ggtccgaccc 


cctcgggggg 


actaagagga 


gggcgaacac 


atcaccctcg 


7560 


ggcccgacgt 


cccccgaggg 


tgccaggcca 


cgtgggcgat 


tgtgtctgcc 


tcaaacctct 


7620 


agtcatgata 


c tcctgatcc 


catgtcaccg 


acagtagccc 


ccggcgt tat 


gccagggcga 


7680 


tcgccctc 1 1 


taagggaagc 


ggtcgggcgt 


gacgccac t c 


c taaggcc tg 


gtgacaggtg 


7740 


ggaccggtct 


ccacaat tgg 


gcagaaaccc 


aacggtcaca 


aatcacgcac 


atcggcaatg 


7800 


gtaac tctac 


tatcaataat 


gagcggtc tc 


t tcaagac tg 


ccacat tact 


cgagtagcac 


7860 


acgaatctgg 


acatggcgat 


tcgt t tcgtc 


tggagatatg 


gtaacgtcgc 


t t tggtcggc 


7920 


gagcgtaat t 


aacgcgcgca 


cgatatgatc 


tatctcgac t 


gccacaaccg 


catatccacc 


7980 
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tcatgcgccg 


caagcgggcg 


aatgggat ta 


gtggaagcgt 


gggcgcgaga 


aacgaggggg 


8040 


cgaaatagtg 


ggegegagaa 


gegaggagcc 


gggcacagcg 


t tggcaagag 


tataaaggea 


8100 


ctgaggaaag 


gatetgt t te 


ct tec t t teg 


ecatcat t te 


cet tgtet tc 


gecget tgeg 


8160 


ccc taac tec 


t te 1 1 teetg 


tgcte tac 1 1 


tcgecaeacg 


cge tegetet 


caatet te tc 


8220 


t tcctccggc 


geeatggeae 


ggggeteegc 


tetgctcgat 


ggtagegtge 


tgcegcet tc 


8280 


ccgcatcgtg 


agcgagagge 


aggctgggc t 


gccgcgccgc 


t teatgccgg 


aatc tgecac 


8340 


cggccgggag 


atagtcacgc 


tgggcgaggg 


acgcccggcg 


ccagac tacc 


cggggcggtc 


8400 


cgtct tc 1 1 1 


e teeee 1 1 tg 


eaatggcagg 


getggt tccg 


ecat 1 1 tc 1 1 


c 1 1 tct teat 


8460 


ggatgt tctg 


aagt tctaeg 


ate tecagat 


ggcgeace te 


acccccaacg 


eggtgatgae 


8520 


at tggccatc 


t tcgegcate 


tgtgcgagat 


gtteat tggg 


gtgegcecat 


etc t tegget 


8580 


gt tccggtgg 


t tct tcaccg 


tgeagtcggt 


gtegeegeea 


teggtagt tg 


gtggctge ta 


8640 


ct tccagcca 


cgggggccgg 


tgc tgaateg 


c tacatccce 


tgcgcce tec 


geaagaagtg 


8700 


ggacgactgg 


aagagcgac t 


ggt tc t acac 


ccccc tcgcc 


gacgaagcge 


gcc tccgact 


8760 


tccgagccag 


cccceggegc 


aggee tecag 


ctggegggeg 


ecggtagatc 


tgggggatgg 


8820 


c tatgacgcc 


gtcc tcgaec 


gcctggcggg 


cc tacgatec 


eaggggctea 


cagggaeeat 


8880 


ggtgtacggc 


gaetaectcc 


gtegteggat 


tgegeege tc 


eagcggcgcg 


cteggggege 


8940 


ctgggagtac 


acegggtccg 


aagae tacat 


gaggacccac 


cagggagtea 


gatgggactg 


9000 


ggctcctgag 


gat 1 1 caaga 


tagtggteca 


acgggtgc tg 


aatc tcaact 


ceatggagge 


9060 


gtccc teat t 


ccecaaggaa 


tcctcccte t 


c tgcagcgat 


ccagaccgcg 


cc tccatec t 


9120 


gaceat tatg 


acggeggteg 


gggeetcaga 


ggagtgagct 


ceaaagggcc 


acgaeggege 


9180 


aggcgggagc 


cgtagggggg 


atcaate t ac 


eeggggaggg 


ggtcgtget t 


etgggtetcg 


9240 


cgaeggagge 


ccgaggagca 


gccgeectgc 


egacgecegg 


gggaagagga 


ageagggagg 


9300 


aacaec tcee 


ccatetectc 


eccgaggggg 


eggggeggtg 


egtgceagca 


geaggegece 


9360 


ggagggggcc 


gcgeegaeat 


cgeagcccga 


gggggagcgc 


aagaagaage 


ggc t ccgcaa 


9420 


gatgggggag 


aeagaaeeat 


c tcagggaaa 


act tat t tec 


cetc taaagt 


ggtcgt t taa 


9480 


eegaeeece t 


cgeaggt teg 


tetc teacec 


atcgtggc tg 


tat teat tc t 


e tcaacgega 


9540 


gt 1 1 teacte 


aeeeatet tg 


t tcgtc t tc t 


ggtett ttet 


te tgt t teag 


egagateecg 


9600 


tegegteeet 


ccegecat tc 


caagtcegge 


eagtetgagg 


ccgaggatec 


ggcggecgca 


9660 


gaggeeegga 


ggegggaate 


tgaceggega 


gaggeegegg 


ategcc tacg 


ggaagcegag 


9720 
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gaggccgccc 
gcccgggccc 
gaggaagccg 
gcagctcgcg 
gcgacaact t 
tcaggcgacg 
ggcggcccga 
ccactgagcg 
gggct tagtg 
gcgcatgtcg 
caccgccggc 
gaagtggagg 
gacaccc tec 
gcccaggggg 
gcgtcccgac 
tgcgtcgtgg 
ctggcggcgc 
gcgc tcaccg 
gacagcc tgt 
gtccgcgccg 
gagctggacg 
cgcctcgctg 
ggggaggtcg 
gtc tcccgcc 
tacgccgcca 
cggctccccg 
gcggtggagc 
gcgctggatg 
cgaccat ate 



aggaggcege 
gccaggccga 
ctcgggagaa 
atgaggtcgc 
ccggggcagc 
cccaggacca 
gecgcgtggc 
cagagccec t 
cccaggtgga 
aggaggggcg 
atgtc tegga 
aggagcgggg 
gcc t tcaata 
tgct tgacge 
ggcgcgaaga 
agagggatct 
aegagtcegc 
agcgggagcg 
ccc tccgega 
agaggaccgc 
cgagggcgcg 
c tgccgaaca 
aggccctccg 
tagatcgcgc 
accatggagg 
aggagctcga 
tcgtactggc 
agt tccc tec 
gtccacage t 



ccgggctcgc 
ggaagecgct 
agceggat tt 
gggcgcgteg 
tggegacgag 
accaggtccg 
atcc tc tcca 
tctgeaggee 
ggcce tgcaa 
gcgctcagtg 
get tgaagcc 
ggc tgccc tc 
cgggagctgg 
tgeegctgec 
gaece t tgag 
ggcggaecgc 
e tgtgcegaa 
age tctcgag 
ggcagcgcag 
actgaaeeag 
cagcgacggg 
taccategcc 
ct tggcaggc 
cggtcggcag 
cc tcgcccag 
gaagaeaat t 
gagt taceag 
tgggaeegag 
tegagggcte 



caggtcgagg 
cgggaggagg 
cgceaggacg 
e t tgagecca 
gctgcgggcg 
agggacatec 
aggcggctet 
t tggecgceg 
geagagtggg 
gaggeeatgg 
egtaagaagg 
at tgccacca 
gaggeggagc 
egagaaeagc 
gegegegcea 
gaggecgeeg 
gaggagteeg 
gaggccgagg 
gaggagcagg 
caggeegctg 
geggctgcgg 
gatetgcagg 
gaggtagggc 
gtgggcctct 
cgcctc tcga 
aagtcatect 
gccagggaec 
gacagegege 
agecce tegg 



aaaccgc t eg 
cegcccgage 
aggeaatggc 
ct teeteggg 
cgtcget tgg 
ctgagteegg 
tccecacgce 
caaaeaecgc 
cggagc tcga 
tggaggtggg 
tgt tggcgga 
gcgtgatgaa 
t agggaaaaa 
gggeggggga 
tggegctgga 
teactatccg 
cac tcegcet 
eegeggegea 
egegecgeae 
aectegaggc 
gcgaaaacga 
gcgcgctaaa 
ccggcatgct 
ggagagggcg 
agatggccag 
cgagggacet 
ccaatt tetc 
gegcaggtcc 
c tcgcgt teg 



ggaggaggcc 


9780 


ccaccaggcc 


9840 


gact tccgag 


9900 


cgacgctcag 


9960 


gcccac tccc 


10020 


cact tccatc 


10080 


t tctatcgcc 


10140 


ggtgt tggac 


10200 


cgccgcgtgg 


10260 


ccgcaaggca 


10320 


aatcgccaag 


10380 


cgaggcgcag 


10440 


go tcgacacc 


10500 


gaccgaagcg 


10560 


agagcgcgcc 


10620 


ggaggcaaca 


10680 


ccacgaggac 


10740 


acggctggcg 


10800 


tctggaatgt 


10860 


gcgggagaag 


10920 


ct tagccgcc 


10980 


ctcgtccgcc 


11040 


ttgggacgcc 


11100 


gaccgtaaag 


11160 


ggctctccaa 


11220 


cgcccaagga 


11280 


tccatggatg 


11340 


gggatgccgc 


11400 


cccccaactc 


11460 
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cgacgaggag 


gacaatgccg 


gtggtgcaga 


cgacagtgac 


gatgaggccg 


gcgacccggg 


11520 


cgtatcggat 


tgatccccca 


agcccccgcc 


at tctt tagt 


t ttt tcttct 


1 1 tcct tc 1 1 


11580 


ctaaggcct t 


cgggcctct t 


1 1 1 tgtatag 


atcaact taa 


tctgtaatca 


aaaatgaaga 


11640 


aat ttttgtg 


tcaat t teat 


ct tgctgtgt 


gtatgagatg 


aggatgatct 


gtgacgtggt 


11700 


cct tttgcgt 


cttagct tga 


t taagggc tc 


gtgcccaggt 


cccagtcc tc 


aaaaggcgtg 


11760 


ggtcggggct 


agtgcctggg 


gagatccaca 


tgtcgagact 


ggccaggccg 


ggaacgtggt 


11820 


gaccgagggt 


tatgggtgac 


ccgat tgtgg 


gtttt tgccg 


at tccccccc 


ggagt tcacc 


11880 


acgccccggg 


gcacggctcg 


gt tc tgggcc 


ccgtt tggcg 


at 1 1 tagccg 


acccgagece 


11940 


ccgagggcag 


gat tgagcac 


gagtgacc ta 


1 1 tcaagtca 


aga t tct tea 


aaaggaaaaa 


12000 


aaaacacaga 


tacagcctt t 


aggaaat tga 


aac tgc 1 1 1 1 


at tgaaatac 


tgaaataaga 


12060 


gaaataagaa 


tgtgcatgtg 


tggcagcccc 


cggccaacgc 


tgcacgcccg 


agggggtgcg 


12120 


gggt tggccc 


gagcccgaaa 


cc tgacaccc 


gacccccccc 


tcaggggtag 


aagcgacgaa 


12180 


ggtgt tcgat 


gt tccacggg 


t taggcagct 


caatgccgtc 


gcccgtggcc 


agccgtatgg 


1 2240 


agcccggccg 


ggggacgccg 


accactcgat 


acggaccc tc 


ccacat tggt 


gagagct tgc 


12300 


tcaatccagc 


acgcgt t tgg 


acgcggcgta 


ggacgaggtc 


gtcgacgcag 


agtgatcggg 


12360 


cccggacgtg 


acgctgatgg 


tagcgccgca 


ggctctgctg 


gtagcgcgcg 


gctctgaggg 


12420 


ccgcgcgccg 


cct tcgctc t 


tccaagtagt 


cgaggtcatc 


tctgcgaagt 


tgatct tgat 


12480 


cagcc tcgca 


gtacatggtg 


gcccgaggag 


acc tcagggt 


gage tcggat 


gggagaaccg 


12540 


c t tccgcgcc 


gtagacgagg 


aagaaaggcg 


1 1 tccccggt 


tgctcggct t 


ggtgtagt tc 


1 2600 


ggt ttgccca 


gagcaccgct 


agcaac tcct 


cgatccatga 


atcgtcgtgc 


t tc t tgagta 


12660 


tgt tgaaggt 


cttggtttta 


aggcct t tga 


ggat t tctga 


at tggcgcgc 


tccact tggc 


12720 


cattgct tct 


ggggtgggca 


ggtgaggcga 


agcagagct t 


gatgeccatg 


tct tcgcagt 


12780 


agtcgccgaa 


gagt tcacta 


gtgaat tggg 


tgccat tatc 


cgtaataata 


eggt taggca 


12840 


c tccaaaccg 


ggccgtgatg 


ccc t taatga 


at t taagtgc 


ggagtgct ta 


tegate t tga 


12900 


cgaccggata 


agcctcgggc 


cac t tagtga 


act tgtcgat 


cgcgacatac 


agatactcaa 


1 2960 


acccgcccgg 


ggcccgcc ta 


aacggtccca 


ggatatcgag 


ccce tagaca 


gcaaatggcc 


13020 


acgaaagtgg 


tatggtc tgc 


agggcctggg 


ccggc tgatg 


gat t tget tg 


gegtggaat t 


13080 


gacacgc tct 


acatcgccgg 


accaggtcga 


ccgcatcat t 


gagagctgtc 


ggccaataga 


13140 


aaccc tggcg 


aaaagc 1 1 ta 


ccaaccaagg 


tgcgcgaggc 


ggagtgggc t 


ccgcat tcgc 


13200 
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c t tcatggat 


a t cggcaaga 


ageacaaegc 


e t tgt teceg 


aggaatgeac 


t tcaggagga 


13260 


t tccat tagc 


cgcgcgccga 


tagagggtee 


c t tetaceag 


caegtagegt 


t tggagatge 


13320 


gatggacgcg 


t tcactccc t 


tegeggteet 


cgggtaaagt 


ct tatctgtg 


aggtatgct t 


13380 


ggatctcggc 


aatccaagca 


atcaatctaa 


gggagctggg 


agcgc tcccc 


tcgggtcccg 


13440 


aggcctggac 


t tcgacgggc 


ctcgggggce 


ggtcaggcgc 


gtccgtctcc 


cc taaggggt 


13500 


cgggtcgcgc 


cgacggctgg 


geaagect 1 1 


ct tcaaagge 


gcecggtggg 


gte tgggcte 


13560 


gcgtggacgc 


gagccgtgag 


agt tcgtcgg 


eaateatgt t 


ateeegte tg 


ggeaeatgce 


13620 


gaagc tcaat 


cccgtcaaaa 


tggege teca 


tacgeegtae 


t tggcgcaeg 


taggcgtcca 


13680 


tctgcgggtc 


agagcaccgg 


tactect tac 


agact tggt t 


aacgaccagc 


tgggagtcgc 


13740 


ctaacaccag 


gaggcggcgg 


atcceeagtc 


cagctgccac 


tctgagtccg 


gcaaggagtc 


13800 


cc tcgtactc 


tgccatat tg 


t tagtcgc tc 


gaaagtcgag 


gcggaccaag 


tatc tgagga 


13860 


cgtctccgct 


cggagaggtc 


aaegtgaecc 


ccgcaecgge 


gcce tgaaga 


gacagggage 


13920 


cgtcgaactg 


cat t acccag 


tgggcggtgt 


gaggeage tg 


cgaggggtee 


gtgc tggect 


13980 


cggggat tga 


gacgggctcg 


ggageegggg 


tecac tctge 


cacaaaateg 


gcgagagect 


14040 


ggctct tgat 


agcgtgacgt 


ggt tcaaagt 


gcaaatcgaa 


ctcagaaagt 


tcgat tgccc 


14100 


at t tcaccac 


ccgtcctgta 


ecc tetcgat 


tatgcaagat 


t tgaccgagg 


gggtaagacg 


14160 


taaccacagt 


gacccgatgc 


gee tggaaat 


aatggcgcag 


1 1 tcctcgag 


gccatcagaa 


14220 


tagcgtaaag 


catct tctgg 


gee tgagggt 


ategggt 1 1 1 


ggegteeegg 


agggee tcac 


14280 


taacaaagt a 


gacgggccgc 


tgeace 1 1 te 


ggtggggeeg 


atee tc 1 1 eg 


ctaggggecg 


14340 


catccctggg 


gcac tc t teg 


tccaagcagc 


c tegcggggc 


gcac t tgtc t 


tc tgtgctga 


14400 


tgacc tcggg 


gtcggaggat 


aacaggggcg 


gcct tcccac 


agtggctt tg 


gggccgtcct 


14460 


gggggtcagg 


ggctcctggc 


gtcgtcggac 


aagcgggcaa 


agggccaact 


ccggtcgtca 


14520 


ggggcct tag 


gcctccgt tc 


ggctcggggg 


cctct tc tec 


ctgc tc 1 1 tc 


ccgggtcgag 


14580 


tcagcacagg 


gt tagcc teg 


gggteaaagg 


gegataggtg 


eggcc t tccc 


aeagtggcc t 


14640 


cagggcc t tc 


ctgggggtcg 


ggggc tee ta 


geaeegtc tg 


acaagegggc 


agagggecaa 


14700 


ctccggtcgt 


cgggggeete 


aggecaccgt 


tcggc tcggg 


ggee tc tect 


ecc tgctcte 


14760 


tcccgggcca 


agteggeaea 


gggtggggaa 


gcgcgaaatg 


agaat tatcc 


tcatcgcgc t 


14820 


ccacaaccaa 


tgccgcac ta 


ac tac t tgcg 


gggtcgccgc 


taagtagagt 


agcaagggct 


14880 


cgtctggctc 


cggggcgaee 


ataac tgggg 


gagagc t tag 


atacgect tc 


aactgggtga 


14940 
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gggcat 1 1 tc 


agct tcct tc 


gtccaggtaa 


acggtccgga 


gcgt t tgaga 


agct taaata 


15000 


agggtaacgc 


c t tctctccc 


agcc tcgata 


tgaaccgact 


tagggcggcc 


atgcaaccgg 


1 5060 


tgacgtat tg 


cacatcccta 


agt t tgctgg 


ggggcgcatc 


cgctctatag 


cccgtatc 1 1 


15120 


ctcggggt tg 


gcc tcaatgc 


cccgggcaga 


gaccaagaac 


ccgagaagc t 


tgcccgcagg 


15180 


tacaccgaac 


acacact tat 


cggggt ttaa 


t tttatgcgg 


gcggagcgga 


gac tctcaaa 


15240 


agt t tccgct 


agate tatga 


gtaacgt t tc 


ctggt tgcgc 


gtct t tacaa 


ccaagtcatc 


15300 


gacataagcc 


tcaatat tac 


gtcc taat tg 


gc taccgaaa 


gaaat tcgag 


tagtacgt tg 


15360 


aaaagtagga 


cc tgcat tc t 


t taacccgaa 


gggcat tgtc 


gtataacaat 


aggt tec tat 


15420 


gggggtaatg 


aacgcagt 1 1 


1 1 tcctcatc 


c tccctagcc 


atgcgaatc t 


gatggtaace 


15480 


agagtatgca 


tctagaaaac 


acaaaaggtc 


gcaccccgca 


gtggagtcga 


caatctgatc 


15540 


tatgcgaggc 


agggggtaag 


gatcct tagg 


acatgcct tg 


t taaggtcgg 


tgtagtcgat 


15600 


gcacatccga 


age t tgccgt 


tcgcct tggg 


aacgaccacc 


gggt tcgcca 


gecac tcggc 


15660 


ggggt tgacg 


c tgccatca t 


at 1 1 1 tcggc 


gatgg tgggc 


cggaacc t tg 


ggggceaacg 


15720 


gacat tccga 


agac tcgcca 


caaaggc tc t 


acagccgaca 


ccaccaaccg 


ggggcaegga 


15780 


gggctgat tc 


ccgcgtccgt 


gt tgaggtga 


cactctggac 


gaggaagcgc 


cctccgt tgc 


15840 


gtgggcagca 


c t tcggtcat 


tacgccggcg 


ctcgatgctg 


gtgcgggcgt 


ccggcccccc 


15900 


acgcagatc t 


t tctgggtcg 


aaggagtcga 


cgaaggagtg 


gcggccgaat 


ggcgaacagc 


15960 


ggc tgccgct 


cgtcgtgccc 


tccgtc t tga 


cgacgcggag 


ccggtggtag 


cageaceaga 


16020 


ggcct tggtg 


gcggaggacc 


gcccaccagc 


ate taggcgc 


tgccgtgccg 


teatgae t aa 


16080 


1 1 tggccacg 


tcgtccagcc 


atcgt tgggc 


tggagactcc 


gggtcaggga 


egacaggegg 


16140 


gtgacgtaag 


agcgcgcccg 


cagct tggag 


cgcgccctgg 


ggcgtgctgc 


cgtcgccgta 


16200 


gacgaggagg 


cgacgctccc 


catctcgccg 


t tcttctcca 


tcgcccgcga 


tcggtgaagt 


16260 


cgcggatct t 


tcgaccc tc t 


cgagcgcc tc 


cccccgc t ta 


ggact t tggc 


atggagggag 


16320 


cggtggagta 


cgagc tcgac 


ggcgtgggt t 


cggc tccccg 


tcgt cgccac 


tcacac tegg 


16380 


agagaggtcg 


tgcgcct t tg 


c t tgc tcggc 


catcaggc tg 


aacaggaaaa 


get tggegca 


16440 


cacggaagag 


tacgagagc t 


cagaaaaaca 


cacac tgagt 


cccc tacc tg 


gcgegecaga 


1 6500 


tgacggagcg 


tggggctcct 


caccgggaga 


ccgcgcaggc 


ccccct ttgc 


cggt tcggcc 


16560 


ggggactcaa 


ggtgaaat tc 


taagc tc tc t 


gtatgtggaa 


ggt t tgcgac 


cgtcgaaaga 


16620 


gcataagaca 


cgggcgatgt 


atacaggt tc 


gggccgc tga 


gaagcgtaat 


acce tactcc 


16680 
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tgtgt tttgg 


gggatc tgtg 


tatgaaggag 


c t acaaagt a 


tgagccagcc 


tc tccct tgt 


1 6740 


tctgggt tec 


gaatc tggaa 


aagtecagtc 


eagtceagte 


cccccctc ta 


agtgggcaag 


1 6800 


gtcctcctt t 


tatatc t taa 


ggggataeea 


catgcaeeat 


ctccctcc 1 1 


tctgtggaga 


16860 


c t taccctat 


c 1 1 1 tcataa 


atggaeggag 


at t tgtatag 


t tgccgtccg 


aatgacct tc 


1 6920 


tgataggacg 


gcccatacc t 


aeetceaet t 


cegecgaaag 


caggtgcgac 


gtgggat tat 


16980 


ggctgtctgc 


tgacgacatg 


accagtgtca 


gac tggteae 


aaat tgctca 


t tec tgtcca 


17040 


ccacgcgtca 


gt t tagcaat 


etacatgt tg 


gccct tc t tc 


acacaacatc 


t tgcc tgt aa 


17100 


tggt taggat 


gaagcctggc 


atatatctaa 


ccaggact aa 


cgtgccatc t 


ct aggaggt a 


17160 


acacgc tagc 


tccagctggg 


gacgagcgee 


t agaaacce t 


cgtcctgacg 


ggatggggcg 


1 7220 


aggcgtgcgt 


cagatcgcc t 


gtegeeaeet 


aacecgegat 


c tgaccggtc 


tgtgaetggt 


17280 


cacagaccgg 


ataaacgagt 


geaetgcae t 


tegt tacatg 


cggcgtgaca 


ege teageca 


17340 


aaccacaat a 


aatgtggt ta 


ggtgagcccc 


gctgtgctca 


cctaacccat 


aeacgcggag 


17400 


caaaaaccca 


cgaggggtcg 


gggegcctcg 


gccc tcgggg 


ccgaggcggg 


tgcggtccga 


1 7460 


ccccc tcggg 


gggactaaga 


ggagggcgaa 


eacatcaece 


tcgggcccga 


cgtccccega 


1 7520 


gggtgccagg 


ccacgtgggc 


gat tgtgtet 


gee tcaaace 


tc tagtcatg 


atactectga 


1 7580 


tcccatgtca 


ccgacaaggc 


eateegaatg 


tat taaggag 


taaaagt tac 


aagaaaaaac 


17640 


accat aatgc 


accaatgtgc 


atgaeeaeae 


aeeatacae t 


acccccaagc 


acaaaccact 


17700 


gagggtgaag 


cc tagcacca 


aacgaccgcc 


ac taagtgtg 


accaaacgcc 


gc t aggceta 


17760 


cggcagcaac 


acatagatga 


gac t tcgaaa 


acga tgccac 


caaggtggtc 


acgaca tc t a 


1 7820 


ggatgc tgcc 


atcgtccatc 


taaaaagatg 


tggt 1 1 teac 


ccagagaaac 


tcatcaagaa 


17880 


ggggagaggg 


taaccct tga 


eagcgeeeea 


aggaggt tae 


gacgcccgaa 


ggegtageeg 


17940 


ctgccggtcc 


ggtgaaccac 


eggaetagge 


t teegeetag 


gaccctatag 


cc t tgatcge 


18000 


agatcaccgt 


ccaccac tea 


gaaeeaceae 


aeagaeaaaa 


ggtagcacgt 


age t tecace 


18060 


acaccgcacc 


gaegcccc 1 1 


cgtcggccga 


c tecatcgaa 


ccaccatccc 


tgagagctgg 


18120 


cccaggaccc 


c tecgt teea 


ccacccgccg 


gccgcc t tgc 


cagt tttggc 


caaaggagaa 


18180 


cccgggactg 


ggtgaeat tg 


e t teggcage 


etgage t tec 


cccgctggcg 


age tgc tgtc 


18240 


tcaat ccaac 


c tagaaae te 


eecgeaaaag 


aaggggatga 


gctc taggaa 


gggcgagggt 


18300 


gccgaccggc 


aaegaggaag 


aeaaeeeate 


gac tceaget 


ccct t tgcac 


taccate tgg 


18360 


ccc tgcgcca 


atgeeggata 


ege tgtcge t 


ceggc tecgg 


cgccacccac 


ctgcaeecec 


18420 
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1 1 tgcctggt 


c tccgcgccc 


ctcc tggctg 


cgtcgcgccg 


cccagctggc 


cgc taagggc 


18480 


accgcgacgg 


ccgcccggc t 


accgaggcc t 


ggccgcgcca 


tgggacaget 


cgegctggca 


18540 


ccagcgagcc 


acggccgtcg 


cgctgt tgcc 


ggcgeeageg 


agcaeaaecg 


ceagctccaa 


18600 


gggccgagca 


tgccac tgag 


ccgccgccgc 


tgcegceegg 


gecggctgea 


egteacegge 


18660 


gcacacgacc 


gcacgccgcc 


acgc tccgcc 


teegcgceeg 


aggcagcece 


atgecat tgc 


18720 


cgcgcacc tc 


gcccgcccgc 


tgccgagccg 


ccaccgegea 


ce t tgctgag 


ccgccaccge 


18780 


cgtccc tagc 


cgcc tcgtgc 


cgccgccacg 


ccagatccag 


gcgcgggatg 


gccggatccg 


18840 


gcct tggggg 


cgccggatcc 


accgcc tccc 


eacaccgeca 


cggcgtcacc 


acc tecgace 


18900 


gcagtgaggg 


ct tcgtcgt t 


tgccccatcc 


teatcgegtc 


gaggaggaag 


aegecaagaa 


18960 


aaaagggcct 


cgccgctgcc 


t tcct tgctc 


getgecgget 


tcgcegccgg 


egageteegg 


19020 


cggcggcgag 


gtgggggaga 


agaagtgggg 


agtgggcage 


tagggt 1 1 1 1 


tcgeeceeca 


19080 


agccgcccgt 


gcgagagcga 


cggtgggggg 


gggggggact 


t tccaace tc 


t tccagtgt t 


19140 


ctagt tc tec 


acgt tatgt a 


ac tcaat t tg 


1 1 taaccata 


gaaagtaaga 


aacc taccag 


1 9200 


cgtgt taagc 


tctctttcat 


tccct t tc 1 1 


ct tcctggtt 


t tgc t tecat 


eaeatgtcaa 


1 9260 


gtgaagggt t 


ct taactacc 


at tac tccta 


cacate taat 


tttt ttetca 


gatet t tege 


19320 


aggtatatat 


tgatgctaca 


ttttatgatc 


t taagataat 


ctect teaca 


t taccctctg 


19380 


ctgaaact 1 1 


agct tgaacc 


gtcatc t tea 


ceacaat t tg 


ageccaat 1 1 


geacagagea 


19440 


caacgagcaa 


tagct tgccc 


t tacgt teat 


tat t tagcat 


gaac tact ac 


taac taccca 


19500 


agaatcaata 


caccggt 1 1 a 


ataaegceat 


1 1 tatcacgt 


taat atatgt 


t teat tcaac 


19560 


acaccggt 1 1 


tggcacagt t 


geaaac t tge 


aataaat tc t 


t tec tact tc 


tecatcccat 


19620 


aat at aacaa 


at tggtatgt 


etegtetggt 


actaagt tac 


tatat tatga 


gatggaggga 


19680 


gcact tct tt 


tct tccaaaa 


tataagaata 


tagtat tgga 


t tagatat ta 


tetagat tea 


19740 


cgaat tcgat 


taggt tgtct 


agat t tatag 


t tgtatgtaa 


tgtataat tc 


ggtaataggt 


19800 


tat tacc tc t 


caggatggag 


ggagtagt 1 1 


tgact 1 1 1 1 1 


t ttcttataa 


ategc 1 1 tga 


19860 


ttt ttatatt 


agtcaaat 1 1 


t atcgagt 1 1 


aac taagt 1 1 


a t agaaaaaa 


at tagcaaca 


19920 


1 1 taagcacc 


acac tagt 1 1 


eat taaat 1 1 


ageatggaat 


atat 1 1 tgat 


aatatat t tg 


1 9980 


ttctgtgtta 


aaaatgctgc 


tatat 1 1 1 tc 


tataaaegta 


gteaaat 1 1 a 


aataagt tag 


20040 


ac taaaaaaa 


atcaaaacga 


ct tataatat 


gaaatggagg 


aagtagtaga 


e tataacaaa 


20100 


1 1 taaaccgt 


get t tgat 1 1 


t agagcatea 


etaatatgt t 


agcaataate 


tatecc taaa 


20160 
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atttatt ttt 


1 1 tec taaac 


tgaaaatagg 


aagtggaaat 


ac tec tccat 


c taagagaga 


20220 


gcc taaat tc 


aataaaaaac 


taaaaaac ta 


aaggtggatc 


cctctat taa 


ac taccgeaa 


20280 


aaaat t tatg 


tt ttttttct 


c t tccacgcg 


cgcagaacag 


atatctcgat 


caagt tagca 


20340 


tgtaaaat 1 1 


t taaagagat 


acc t tatacg 


actcct tccg 


tat t tccaaa 


agcaaacgga 


20400 


1 1 taaaatct 


gactcaaata 


aagatc tata 


tatccaat 1 1 


acatgacaca 


tgt t tcgccg 


20460 


aat 1 1 1 tata 


t taataataa 


t taatatttt 


taaaat taaa 


t tat tagcaa 


tttgt ttgga 


20520 


ggat t tatca 


aaacaggatg 


gacgt tgt 1 1 


ataacagegt 


ctagacct ag 


acgcgc t tgc 


20580 


aaac tgcggc 


caccc 1 1 1 ta 


tcacacaaat 


1 1 1 tgacaat 


t tgacac 1 1 1 


ecaaaaat ta 


20640 


at 1 1 tataaa 


t taaccgtga 


ccaaaac t ta 


1 1 taaaaatg 


atctttttgt 


tgagcgcaaa 


20700 


atcgtatact 


tcagcgccaa 


atagcacggc 


gccgacctcc 


ccct tcccc t 


cccc tc tatc 


20760 


ctccactgct 


gccgcccacc 


tctccgtatc 


agctgcgtcg 


cgt tggt t tc 


cgccggcgct 


20820 


gctgc tgctg 


caccagtccg 


ctagggcggg 


cgggcatggc 


gcgccgcgcc 


gc t tcccgcg 


20880 


tccgcgccgg 


cgctgt tggc 


gccc t tcgct 


cggagggetc 


gaeccaaggg 


cgagggggce 


20940 


gcacgggggg 


cagtggcgcc 


gaggacgcac 


gccacgtgt t 


cgacgaat tg 


ctccggcgtg 


21000 


gcaggggcgc 


c tcgatctac 


ggct tgaact 


gcgccctcgc 


cgacgtcgcg 


cgtcacagcc 


21060 


ccgcggccgc 


cgtgtcccgc 


tacaaccgca 


tggcccgagc 


cggcgccgac 


gaggtaac tc 


21 120 


ccaact tgtg 


cacctacggc 


at tc tcatcg 


gt tcctgctg 


ctgcgcgggc 


cgct tggacc 


21180 


tcggt ttcgc 


ggcct tgggc 


aatgtcat ta 


agaagggat t 


tagagtggat 


gccatcgcct 


21240 


tcactcc tct 


gctcaagggc 


etc tgtgctg 


acaagaggac 


gagcgaegca 


atggacatag 


21300 


tgc tccgcag 


aatgacccag 


ct tggctgca 


t accaaatgt 


ct tctcctac 


aatat tct tc 


21360 


tcaaggggct 


gtgtgatgag 


aacagaagcc 


aagaagctc t 


cgagctgc tc 


caaatgatgc 


21420 


ctgatgatgg 


aggtgactgc 


ccacc tgatg 


tggtgtcgta 


taccac tgtc 


atcaatggct 


21480 


tct tcaagga 


gggggatctg 


gacaaagct t 


acggtacata 


ccatgaaatg 


ctggaccggg 


21540 


ggat 1 1 1 acc 


aaatgt tgt t 


acc tacaact 


ctat tattgc 


tgcgt tatgc 


aaggctcaag 


21600 


c tatggacaa 


agccatggag 


gtae t taeca 


gcatggt taa 


gaatggtgtc 


atgectaat t 


21660 


gcaggacgta 


taatagtatc 


gtgcatgggt 


at tgc tct tc 


agggcagccg 


aaagagge ta 


21720 


t tggat t tct 


caaaaagatg 


cacagtgatg 


gtgtcgaacc 


agatgt tgt t 


ac t tataact 


21780 


cgc tcatgga 


t tatctt tgc 


aagaacggaa 


gatgcacgga 


age tagaaag 


atgt tcgat t 


21840 


c ta tgaccaa 


gaggggccta 


aagcc tgaaa 


t tactacc ta 


tggtaccc tg 


ct tcaggggt 


21900 
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atgc taccaa 


aggageee 1 1 


gi tgagat ge 


a tggt e te 1 1 


^ t\ 4 4-^ nn 4 fr 

gga 1 1 tga I g 


gt aegaaaeg 


0 1 Q c n 
Z 1 y bU 


gta tccaccc 


t aatcat tat 


gt 1 1 1 cagea 


ttctaatatg 


tgcaiacgc I 


aaaeaaggga 


0 0 n 9 n 

LL\JL\J 


aagt aga tea 


ggeaatgct t 


gig 1 1 cagea 


aaa tgaggca 


gcaaggai ig 


aatecggat a 


o o A Q n 
ZZUoU 


cagtgacc t a 


tggaaeagt t 


ataggeat ae 


1 1 1 geaagt e 


aggeagagia 


gaagatge t a 


0 0 1 /I fi 

ZZ 1 4U 


tgcgiiattt 


tgageagatg 


a tcga tgaaa 


gae t aageee 


tggeaaeat t 


gt 1 1 at aae t 


0 0 O A A 


ccc taat tea 


t agte te tgt 


a te 1 1 tgaea 


aatgggaeaa 


gge taaagag 


t taat te t tg 


O O O C A 

ZzzbU 


aaatgt tgga 


t cgaggeate 


tgt c tggaca 


etattttett 


taat teaata 


at tgacag te 


0 0 0 0 A 

ZZ«5ZU 


a 1 1 geaaaga 


agggagggt t 


atagaatc tg 


aaaaac t c 1 1 


tgaec tgatg 


gtaegtat tg 


O O O O A 


gtgtgaagee 


t^r,.n4n4r^n.4 4 

eaata teat t 


acgt acag t a 


e te tea tcga 


tgga tat tge 


t tggeaggt a 




aga tggatga 


ageaaegaag 


1 1 ae t tgeea 


geatggte te 


agt tggaatg 


aaaee tgat t 


0 9 C A A 


gtgt t acata 


taataet t tg 


a 1 1 aa tgge t 


ae tgt aaaat 


t agcaggatg 


gaagatgegt 


9 9 c c A 

ZZobU 


tagttctttt 


t agggagatg 


gagageagtg 


gtgt t agt ee 


tgat at tail 


aegt ataata 


9 9 C 9 A 


taat te tgea 


aggt 1 1 at I I 


eaaaeeagaa 


gaae tge tge 


t geaaaagaa 


e t e t a t gt eg 


O 9 C Q A 

ZZboU 


gga 1 1 aecga 


aagtggaacg 


cage t tgaac 


1 1 ageaea t a 


caaeat aate 


c t teatgggc 


O 0 7 i1 A 

ZZ ( 4U 


1 1 1 geaaaaa 


eaate teae t 


gaegaggeac 


1 1 cgaa tgt t 


t eagaace t a 


tgt t tgaegg 


O 9 0 A A 


at t taeagc t 


ggagae tagg 


ae 1 1 1 taaea 


1 1 atga t tgg 


tgea t tge 1 1 


aaagt tggea 


9 9 0 C A 

ZZobU 


gaaatga tga 


ageeaagga t 


t tgt t tgeag 


e tetetegge 


t aaeggt t ta 


gtgeeagatg 


9^9 n 9 A 

zzy zu 


t taggacc ta 


eagt 1 1 aatg 


geagaaaa t e 


1 1 atagagea 


ggggt tge t a 


gaagaat tgg 


9 9 A O A 


n4-^r>4j>4-^4-4- 

a tgate t at t 


te 1 1 teaatg 


gaggagaa tg 


gc tgt ae tge 


eaae t eeegc 


atge t aaat t 


9 0 A yl A 

zoU4U 


eea t tgt tag 


gaaae tgt t a 


eagaggggtg 


a t ataaccag 


ggc tgge act 


taee tgt tea 


9 O 1 A A 

zol OU 


tga t tga tga 


gaageae t te 


teee tegaag 


eat eeae tge 


tteettgttt 


44r%ryn4n4 44 

1 1 aga t e 1 1 1 


9 0 1 C A 

Zol bU 


tgtctggggg 


aaaat a teaa 


gaa t a tea t a 


ggttteteee 


tgaaaaat at 


aagiee i i ta 


9 0 9 9 A 


t agaa te 1 1 1 


gage tgetga 


agee 1 1 1 tge 


age 1 1 tgaaa 


4 4A4rv4/v4 4<^ 

t te tgtgt tg 


r*n 4y4 4/*4444 

gag 1 1 e l I I l 


0 0 9 O A 

ZoZoU 


c teetaeagt 


egt a t tagag 


gagggate 1 1 


£\ 4 n 4 4 4 r\ 4- 4^ 

e te 1 1 1 atgt 


gtaaat ageg 


agg t a t g t a t 


9 0 0 >l A 


gtcaeetc te 


egaat tat 1 1 


t tae tetggt 


tee tagacgg 


taaaeaagea 


at tatgt te t 


23400 


gee 1 1 tgatg 


ccagaaaaaa 


eacaaaagt t 


tgtcgt tate 


te tac t aacg 


gatcataaag 


23460 


gaat t tgtaa 


etggagt tte 


aaae t taat t 


tgtctaggea 


gtagtt ttgg 


eat tagatcc 


23520 


aaeat tgtgt 


aggat teat t 


tgtgtgtate 


aate tatagg 


gt t teat taa 


att tegt t ta 


23580 


tgtgtactgt 


t taggtgt tg 


aatagt t tga 


ettgtt tttt 


aaetgaaeaa 


aagataetga 


23640 
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aat cgt tcca 


1 1 caacaaac 


aca tgt t ccg 


1 1 aatgaaat 


tat t gt aegt 


t ace 1 1 1 tgt 


^on f\f\ 
16 ( UU 


1 1 tc t tac tc 


aeaagtgt ce 


4r%4444r\i4f\ 

tct 1 1 tct ta 


tatcctatag 


a 1 1 ggt acaa 


eaaa 1 1 a t tg 


o 0 ^7 c n 


at I caat tit 


ggt 1 1 tgaae 


at tgatgatc 


e t ccc tgcae 


tat tggt gca 


gc tgc t c 1 1 c 


0 0 0 0 n 


tattcatttt 


gtgaagtgat 


gtgagtace t 


c t caat ceca 


tec t tatgc t 


tc tgtgcatg 


o o o o n 


c t teat tcca 


a4- 4- 4-4- 4- 4'«M<-iB 

at 1 1 1 1 1 acg 


n n 4- « 4- A MA 4- 4- 

cat atcgat t 


m4^4-4-4a4-4-44- 

gttttctttt 


atat aacagt 


ceat aaagat 




aat caca tea 


tgacaaagt t 


»il4-»4.4^4^A4- 

at 1 1 at 1 1 c t 


acagta t agt 


t at ataagt a 


J. 4aaaaam4. 4. 

1 1 caccagt t 


O H AAA 


t tccatgaat 


at 1 1 tggea t 


gtgat tacaa 


agaaga t tat 


t tgagaaaat 


AAA 4ma4. 4. 4> 4- 

ceatgc 1 1 1 1 


24060 


at t teat cat 


1 1 tgt t tgaa 


~4 4.^^^^4 4 4 

gt tgaac 1 1 1 


^ ^ 4 4^^4 

aat t ta tggt 


m4am»4 * 4- ^ ^ 

gtaaat t tea 


m4 4a4-4-^4- 4-^ 

gt t at t at tg 


O /I 1 O A 

241 zO 


ctagcagc tc 


gtactct tta 


atggt ataac 


1 1 cae t tgtg 


a4-4a44a4aa 

c t tat t c t ee 


aatatc tcce 


Z41 oU 


4 4- ^ 4. 4. ^ 4- 4-^4- 

t tc t tgt tgt 


t eaggt teaa 


gaaaa teat t 


tgt tggat t c 


agaate tggt 


gt ceat 1 1 tc 


Z4Z4U 


t tc 1 1 aaat t 


^4- 4-«nn4^AA4- 

at t aaatcc t 


ccagtgaa tc 


t tgt tgat tc 


caaagcacca 


tcgataggt t 


0 il 0 A A 


ccaaac t tc t 


tggaa tcagt 


aaagt teaaa 


4- 4i 4 A A 4- A.A. 

tgc t taatgg 


atcaaat aag 


MA 4- 4 a4^maa4- 

gat tc tgac t 


24360 


gca 1 1 1 caga 


ggaaatcc 1 1 


t caaaagt tg 


aagaga t tct 


c 1 1 aagc tgt 


caagtgat ca 


0 y| yl 0 A 

Z44ZU 


agtcgc tcga 


caaaga tgac 


aagaaaacaa 


caaggccaga 


aetgtgteea 


aagtggc t tg 


^ A A 0 C\ 

Z44oU 


c 1 1 tgt tgac 


aa tggaaaa t 


gca tgct tgt 


ctgctgtttc 


agt agagggt 


aagt 1 1 1 aat 


^ A Vi A C\ 

Z4o4U 


caaat 1 1 c 1 1 


ggtcatgat t 


t ccc 1 1 tatg 


accat t a t a t 


t tat 1 1 atat 


gagccaaa t a 


O >l C A A 

Z4bUU 


agcagt tgtc 


n«A4- 4-»4-nn4- 

aac t tgtcat 
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at atceecca 


egataataac 


act tgaaacg 


25260 


ataataacae 


t tgacatate 


tacaccaagt 


gaacat tat t 


catt tggatg 


t tac 1 1 1 tec 


25320 


agctatact t 


gc tgt tct tg 


catgtgtaag 


caagtt tgga 


gtaaat tgcg 


cat taat t ta 


25380 



30/143 



wo 2004/005515 



PCT/JP2003/003154 



aatgc 1 1 ggt 


gt tec tatct 


gtgiac t I t t 


tat t ecccaa 
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tgea tggcae 
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o o 0 Afl 

ZoZUU 


accgaccatg 


aacaatgtgt 


gaacagtgc t 


gcacagggt t 
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t tcgagagc t 
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t atgaa teat 
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aatgtgacac 
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gggagtggtc 
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gegcgcgtgc 


30600 



33/143 



wo 2004/005515 



PCT/JP2003/003154 



gcgggggggg 


ggggggggga 
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one c n 
oUbbU 
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aat aagc t tg 


tgtagtgtaa 


tggca t tgtg 


ea 1 1 tc tgca 


cttgtaaatt 


1 1 acagaaga 


o n o c n 


tgg teat tea 


a 1 1 tgaaec t 


gca t c t aa t a 


1 1 1 tag tgg t 


t tgagt 1 1 at 


L e I e ec ag I e 


0 n /I 0 n 


acagagt tga 


agaggcaagt 


aace tgt aag 


agaggae tga 


aea 1 1 aaeae 


etciigiicg 


oy4ou 


at t aaaaatg 


accaaagagc 


a tcaaaca tg 


tat tcgaggc 


tgtiaeiita 


a I a t ggecca 


oy b4u 


1 1 aat t tgt t 


t agt tggct a 


tgtacatcc t 


agt tggtgca 


gtgt tgtgga 


aaacggaa t a 


o ft c A n 


cgggtgtcgg 


atggacgagg 


tgccgtcaag 


cgat t aatcg 


t aa t acggat 


gat t aaaegg 


O ft C C A 


aat t ata tgg 


at 1 1 1 tggcg 


t tcgcac t aa 


gatgt acat a 


n4 4- ^ n 4 4 4-M 

at tgatgt t a 


atggcaatgg 


O ft *? O A 


tggagaeaaa 


a tgeateatc 


t taat aaaaa 


at at t tgt at 


aaa te te taa 


e tat at tatg 


39780 


aaaa tgecat 


1 1 a 1 1 agt t c 


aat agat ate 


aaeae t ga tg 


gt t agt ageg 


eaat agea 1 1 


O A O /i A 


gggct tgtta 


gtcaaaat ag 


tgcagc tggg 


c tgcaagt tg 


caagt t tatg 


4 4-nj^4 4 4-An4- 

1 1 agt t teat 


O A A A A 

oyyUu 


aaacagacat 


c tgat t tgt c 


gat aaat aac 


cgac taatcg 


tgecat acaa 


etgt ataat t 


9 ft ft /» A 


ac tctgaaat 


agt aatgt tg 


c tccgac ttg 


atgat acggt 


acggtc tggc 


t accgt 1 1 ec 


yf n ft 0 n 

4uUzO 


gt 1 1 tgacag 


acgat t aaac 


ggc tgtgccg 


gtcgac t tec 


acaacae tga 


gt tggtgt aa 


>4 A A 0 ft 


atgccagt t a 


ccatttctat 


gat e t aaaat 


aa t caae t e t 


4 4 4rtrrinir^4 

ittagtatat 


1 1 1 eaaaaae 


4U 1 4U 


gaaaat t eag 


t aeaeatgca 


tgaate t taa 


tet teatate 


t age t eg 1 1 a 


eaaaa t eaae 


vj A O A A 


aaaggcaccg 


tgtcagc tgg 


tgcacat tag 


c t agt t cgt a 


c 1 1 age at t a 


tecac tagca 


4UZoU 


CO t tat 1 1 to 


atgcatatca 


tgc taat t tg 


c t tgcccacg 


t tgagtggga 


atttttttcc 


>l A O O A 

4UozU 


atgt 1 1 1 ata 


a 1 1 1 at atat 


gt tctagac t 


tctac t teat 


gt tec tgagc 


etc tagtatg 


>l A O O A 


gc tggtagca 


gac taggtgc 


tgaatge tgt 


^ A *■ 4- 4 4 4-4- 

ccttttttgc 


agae tgaaga 


gaggagaaat 


40440 


acaagac tgt 


ccgt tgt tag 


tcaga 1 1 tgt 


aaaaa t agae 


ae tgatgtag 


44^4^444^4;.^ 

1 1 1 a 1 1 1 1 tg 


yf A C A A 

40500 


cccc tat 1 1 1 


a t a 1 1 1 aaea 


ataeaaat at 


at aaegt ate 


e taagaa 1 1 1 


at egtaa 1 1 1 


40ooO 


aggagaagt t 


gc tcgt t tea 


t taaat t aaa 


t tgggaagt a 


aaaatgtgtg 


e tcgagtatg 


il A C O A 

40bzO 


tcaatgcaat 


cctgtgt tc t 


tgt t tgaaga 


tatggtgt ag 


ggcaggccag 


gat tgaacac 


il A C O ft 

40bo0 


tgaatggtaa 


gactgct tc t 


ge 1 1 tcagac 


M 4 4- A 4- 4 MA 4- M 

gttattgcta 


An4-4-4-44-« »n 

aat 1 1 1 1 age 


tagt tgcaat 


A f\n A (\ 

40 (40 


tagtgctgtc 


acgecgat ta 


agcagtagaa 


caaagtaat t 


t tgtcgtgae 


aaatgagt ta 


40800 


tat ttet ttg 


aaaatcgaag 


egaaaaegaa 


ecaaaagata 


gaagaaaagg 


gaaact tggt 


40860 


aat tac tcea 


eaaagagaac 


aaat t tat tg 


gtaagat t tg 


atatgagatg 


e tegat tae t 


40920 


tggct taagt 


t aaeaatatc 


aaat t tgggg 


aagcaccaaa 


agaat tat tg 


tgae t taagt 


40980 


taaagatatc 


aaat t tgggg 


aagcaccaaa 


ggaat tat tg 


tgatggagt t 


gtgggtgeat 


41040 
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aacgt t at 1 1 


gc 1 1 tgt tea 


aaiec lagig 


ac t atgaata 


tgaa t a 1 1 aa 


tgegt aaggt 


4 1 1 UU 


aaggaat 1 1 a 


t tgt taa 1 1 1 


I aggt ic 1 1 1 


acga t tgtgt 


ccggggacgc 


cat t cggt aa 


4 1 1 bU 


ctgtaataat 


^- 4 4 4y-.>4n4 4 

gt 1 1 tgt at t 


gga 1 1 cac 1 1 


gtgt t aca tg 


caegcac t aa 


acatgtgc 1 1 


41 ZZU 


tacc 1 1 1 tea 


4 4 4^4 4- 4<^4-/v 
t t tgt t tgtg 


cgi ic tgegt 


t tgaa 1 1 tga 


egaga 1 1 eca 


tggteagc tc 


y| 1 O O A 

41 ZoU 


aaca t gt cag 


t tae tgcgtg 


t eaagcagt t 


ac tgegtgt e 


aagegat c 1 1 


ata tggt atg 


41 o4U 


cgcacaagcg 


at tgt at aeg 


ga t atgaeag 


tat aacgtgt 


gat at tgat t 


4-4-4-4-4-n4-n4n 

tttttatata 


A \ A C\(\ 

414UU 


aaaaaat acg 


atgt tact 1 1 


ce t teat aaa 


ggaacaaaga 


n4-4-4-4-4-4-4-4-4- 

ettttttttt 


aaaaaaaaga 


A \ A CLf\ 

414bU 


aggggtat t a 


c t aaaaacaa 


aaa tgtcaaa 


aacaaaat a t 


cagt gcaca t 


ggcaagtgtg 


>i 1 c 0 n 
41 bzU 


c tcggcaat t 


4 4 4 4^x>.4^4^4 

1 1 1 tgtc tgt 


ac 1 1 1 aaaea 


aaaat a 1 1 tc 


tatat gg tat 


1 1 1 1 1 acaag 


41 boU 


ggtgt cacaa 


«4n4>4'4 4nnn 

at a 1 1 1 taaa 


1 1 agceaaae 


a tc tgeat 1 1 


tat t aaaaae 


tgt at aaat t 


A \ a A f\ 
41 b4U 


ataat 1 1 ata 


etc taaaagg 


I igtgiaeat 


e ic le 1 1 gga 


gaaaaigtat 


aagi tgcgaa 


41 ( UU 


caaacat t aa 


t ceacgt tat 


a taagteaat 


c tgt t a 1 1 1 a 


aeea t agaaa 


gt aagaaace 


41 f OU 


tac tagcgtg 


1 1 aagc t aag 


ctetctttea 


llClClllCl 


I e t L e e iggt 


lit ge 1 1 eaa 


>i 1 Q on 
41 oZU 


t cac t tgtca 


agt gaagggt 


t c 1 1 aac t ac 


cat tac tec t 


ac t caccaaa 


itttlLtCtC 


/i 1 0 Q n 
41 ooU 


agate 1 1 teg 


taggtatat a 


t tgat ce t ac 


ate 1 1 atgat 


c 1 1 aaga tga 


tatccttcte 


A \ A C\ 

41 y 4U 


at tatectet 


getgaaac 1 1 


tage t tgaac 


cgtcate tae 


aceacaat 1 1 


gageeec t ta 


>i o n n A 

4zUUU 


gcacagagea 


caacgagcaa 


t age t tgece 


1 1 aegt teat 


tat t tage at 


geae t ac t ae 


i| O A C A 

4ZUoU 


taae taceea 


ataatcaat a 


categgt tat 


t aaac tgt 1 1 


gt aeagt 1 1 a 


a taa tgt cat 


>l O 1 0 A 

4Z 1 ZU 


1 1 1 atcacgt 


t aacatatgt 


t teat t caac 


accaeaccgg 


1 1 1 1 ggcaca 


gt t gcaaac t 


4Z 1 oU 


tgcaat aaca 


4 4 4 4'4nn4nj^ 

1 1 1 1 tac tac 


1 1 c t ceaccc 


cataat ataa 


caat c t cgt t 


eca t ac t aga 


4ZZ4U 


t tgc tatat t 


acgggaegga 


t gaagt ac 1 1 


etttecttec 


aaaatat aag 


aa t a t agt ac 


>! n o A n 
4Z oUU 


tagat t agat 


at tat t tgga 


t teaegaa 1 1 


tgat tagget 


ate tagat 1 1 


gt agtegt ac 


yl O O C A 

4ZobU 


gtaatgtc ta 


at t cggt aa t 


aggt tat tae 


e tc 1 1 tggat 


ggagggagta 


giiittatti 


J O yl O A 

4Z4ZU 


cgtac tccc t 


»^«4^ 4 4An 4a 

ccgt t teat a 


4- 4A4nnM4- 4» 

1 1 a taagt tg 


4 44'4m«a4 4-4- 

1 1 1 tgae 1 1 1 


4-4>4-M4 4-n»4A 

1 1 tc 1 1 agtc 


aaat 1 1 1 at t 


j| O >t O A 

4Z4oU 


gagt t tgact 


aaat t tat ag 


aaaaaaat ta 


gcaaeat 1 1 a 


ageaeeaeat 


tagt t teat t 


42540 


aaatgtagca 


tggaatata t 


1 1 1 tataa t a 


tgtttgtttt 


1 1 1 a t taaaa 


tgctac tata 


42600 


tttttctata 


aatgtagcea 


aat t taaaga 


agt t tgat ta 


cgaaaaaaaa 


teaaaatgae 


42660 


atataatatg 


aaaetgagga 


tgtagcagae 


tatagcaaat 


t taaac tatg 


ettttatttt 


42720 


agagcateac 


caaaagat t a 


geaataat 1 1 


atece taaaa 


t teaagt 1 1 1 


gggt ttetta 


42780 
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aactgaaaat 
actaat t aaa 
t tgaaatcca 
cacacaaatc 
ccgccgccgc 
gggcgccgcc 
gttaggtttt 
atcggacggc 
gccggagggt 
ttgcgggctg 
taaataaatg 
taaaaaatat 
atatcatat t 
gagagaaggg 
ataaatataa 
cgcgcagaag 
tctccacgcc 
cccctctatc 
t tggt t tccg 
cgct tcccgc 
cgcggggggc 
caggggcgcc 
cgcggccgcc 
cgact tgtgc 
cggtt tcgcg 
cac tec tc tg 
gctccgcaga 
caaggggctg 
tgatgatcga 



aggaagtgaa 
atat tcataa 
at tggacaat 
t tatctcaat 
cgccgccgc t 
gccgctgct t 
tccccatccg 
t cagaacgcc 
cgaacaaacg 
agatagtaaa 
t tgaaaaggt 
tcaaagagca 
at t tcacggc 
acat tgt 1 1 a 
teat tat tat 
agatcgatcg 
c tgctcgtcg 
c tccactggt 
ccggcgctgc 
gctgt tggcg 
agtggegceg 
legate tacg 
gtgtcecgc t 
aee taeggca 
gee t tgggea 
e teaagggee 
a tgaeegage 
tgtgatgaga 
ggaggaggta 



aaatett tte 
1 1 1 tcct t tc 
ceaaaaaata 
eeegegggaa 
caeggggaae 
gggagatagg 
tatc t tcage 
tccatcgtca 
cagtcagagg 
tggae tgaaa 
gtt tatatta 
t tat taatea 
geaeggtagg 
1 1 1 ccagaac 
ageat tagt t 
cgate tccc t 
ccgate tcet 
gecgeecace 
tge tgcace t 
cce t tegc tc 
aggaegeaeg 
get tgaaccg 
acaaccgcat 
t tetcatcgg 
atgteat taa 
tctgtgccga 
tegge tgeat 
acagaagcca 
gceeacetga 



cgtccaagag 
gtcacat t aa 
gagaaaaaga 
gctgecgacg 
gatgtcge tg 
atatggagag 
gaeaeggagg 
ggccgcgcat 
aggagt tgga 
atggeeeata 
teaaaat tag 
tgat taat 1 1 
aaaatgegca 
tat c 1 1 1 1 at 
1 1 1 1 tc tgte 
geeeegacgt 
aeaceatcee 
tcteegtata 
gteagetagg 
ggaegge teg 
eeaegtgt te 
cgccctcgcc 
ggcccgagcc 
t tgetgctgc 
gaagggat 1 1 
eaagaggacg 
aceaaatgte 
agaagc tctc 
tgtggtgteg 



atagectaaa 
at 1 1 tcgtcc 
acagaaaaaa 
ecgccgaatc 
e tgtegcaeg 
agaaggaaat 
egatccaagc 
gc t tgatggg 
ggaggtaaag 
gagaaat tgg 
aaat taaget 
aataaaaat t 
getgt tgteg 
aac tcccatg 
t tttttttce 
egccggeega 
tgecatc tee 
agacaaac tg 
gegggcatgg 
atecaaggge 
gaegaat tge 
gaegtegcge 
ggcgecgaeg 
cgegegggee 
agagtggacg 
agcgacgeaa 
t te tcctaca 
gage tge tge 
tataeeae tg 



tettatetta 42840 
gtaaatccga 42900 
taataaaaag 42960 
egetegagcg 43020 
cggtatggga 43080 
gtgagggagg 43140 
tgteeateag 43200 
ccgagggaag 43260 
tagaatttat 43320 
gaattttatt 43380 
eegaaaattt 43440 
aaateeaaee 43500 
etgaeggtgg 43560 
gaactttaaa 43620 
ccaagagcgc 43680 
tetetcatte 43740 
tcctteeeet 43800 
cgttgeggeg 43860 
cgegecgege 43920 
gaggaggceg 43980 
teegeegtgg 44040 
gtgacagcce 44100 
aggtaaetce 44160 
gettggaect 44220 
eeatcgeett 44280 
tggacatagt 44340 
atattcttct 44400 
aeatgatgge 44460 
teateaatgg 44520 
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c 1 1 c 1 1 caaa 


gagggggat t 


c agae aaagc 


1 1 aeag I aca 


T A f\ /*k A 4" OP AAA 

I acca tgaaa 


4 OP A 4 OP OP A A A OP 

tgc tggaccg 


yi >i r Q n 


ggggat 1 1 1 a 


cc tga tgt tg 


tgacc t acaa 


ctctaitaii 


gc tgcgt tat 


geaaggc tea 


44b4U 


age t a tggac 


aaagcca tgg 


agg I ac 1 1 aa 


caeca iggi i 


O A A A 4 OP Or 4 OP 

aagaa tgglg 


4 A A 4 OP A A 4 OP A 

icatgcc tga 


44 ( UU 


1 1 gca tgaca 


t ataatagt a 


t tc tgcatgg 


at at igc ic I 


4" A A op Op OP A A OP A 

tcagggcagc 


A OP AAA OP A OP OP A 

egaaagagge 


A An ac\ 
44 ( bU 


tat tggat 1 1 


e t caaaaaga 


tgcgcagtga 


tggtgt cgaa 


AAA OP A 4 4 4 

ccagaigt tg 


1 1 ac 1 1 a t ag 




c t tgc tcatg 


gattatcttt 


geaagaaegg 


aaga tgcatg 


gaagc t agaa 


aga 1 1 1 tcga 


>l y| O O A 


1 1 c t atgacc 


aagaggggcc 


t aaagee t ga 


aat tac tacc 


t a tggt accc 


tgc t tcaggg 


44940 


gtatgctacc 


aaaggagcec 


t tgt tgagat 


gcatggt e te 


t tggat t tga 


tggt acgaaa 


A Zi C\{\C\ 


cggt atccac 


ee tgat eat t 


atgtttteag 


eat te taata 


tgtgeat aeg 


e t aaacaagg 


A Zi C\C.(\ 

4bUbU 


gaaagtaga t 


eaggcaatgc 


t tgtgt tcag 


caaaa tgagg 


A A OP A A A OP OP A 4 

cagcaagga t 


tgaa t ccgaa 


4b 1 ZU 


tgcagtgacg 


t atggagcag 


t tat aggcat 


ac 1 1 tgcaag 


4* A A OP OP A A OP A OP 

t caggcagag 


4 A OP A A OP A 4 OP A 

tagaagatgc 


yl r 1 OA 


tatgctttat 


1 1 tgagcaga 


tgatcgatga 


aggae i aage 


A A 4 OP OP A A A A A 

cc iggcaaca 


L tgt t tat aa 


>f r o /I A 

4bZ4U 


c t ccc t aa 1 1 


eatggtttgt 


gcacc t gt aa 


A A A A 4 OP A 

caaa tgggag 


A OP OP OP A 4 OP A A OP 

agggc tgaag 


A OP T T A A ^ ^ A 4" 

agt I aa 1 1 c I 


y| r on A 


tgaaatgt tg 


gategaggea 


te tgtctgaa 


cac tat 1 1 1 c 


1 1 taa t tcaa 


taa t tgaeag 


4 b o b U 


teat tgeaaa 


gaagggaggg 


1 1 atagaate 


tgaaaaac t e 


1 1 tgagc tga 


tggt acgt a t 


4b4zU 


tggtgtgaag 


eccaa tgtea 


t tacc t acaa 


tac te 1 1 at e 


aatgga tat t 


gc t tggc agg 


y| C: y1 O A 

4b4ou 


t aagatggat 


gaagcaatga 


agt tac 1 1 tc 


tggcatggtc 


tcagt tgggt 


tgaaace t aa 


4bb4U 


tac tgt tact 


t at agcac 1 1 


tgat t aatgg 


c tactgeaaa 


at t agt agga 


tggaagacgc 


ii r c n A 

4bbU0 


g t L agt t c 1 1 


1 1 1 aaggaga 


tggagagcag 


tggtgt t agt 


cc tgatat ta 


t tacgtat aa 


4bbbU 


eataat tetg 


caaggt 1 1 a t 


1 1 caaaceag 


aagaac tge t 


gc tgeaaaag 


aac tetatgt 


CT '7 O A 

4b / zO 


t agga t tacc 


gaaagtggaa 


cgeaga t tga 


ac 1 1 ageaca 


t acaaea t aa 


teetteatgg 


4b ( oU 


ae 1 1 tgeaaa 


aaeaaac tea 


c tgatgatgc 


ac 1 1 cagatg 


1 1 1 cagaacc 


t atgt t tgat 


AZiO A (\ 

4b84U 


ggat t tgaag 


e t tgaggcta 


ggac 1 1 tcaa 


cat t atgat t 


ga tgcat tgc 


1 1 aaagt tgg 


yl r A A A 

4byUu 


cagaaatgat 


gaagccaagg 


a 1 1 tgt t tgt 


tgc 1 1 1 c t eg 


tc taacggt t 


t agtgccgaa 


A ZL(\0.(\ 

4byo0 


t tat tggacg 


taeaggt tga 


tggc tgaaaa 


tat tat agga 


caggggt tgc 


tagaagaat t 


46020 


gga teaae tc 


1 1 tc 1 1 tcaa 


tggaggaeaa 


tggctgtact 


gt tgac tc tg 


geatgc taaa 


46080 


t ttcattgtt 


agggaactgt 


tgcagagagg 


tgagat aacc 


agggc tggc a 


ct taect t te 


46140 


catgat tgat 


gagaagcac t 


1 1 tecetcga 


ageatccac t 


get tec t tgt 


t tatagate t 


46200 


tt tgtetggg 


ggaaaatatc 


aagaatat ta 


taggt t tc tc 


ectgaaaaat 


acaagtee 1 1 


46260 
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tat agaatct 


t tgagc tgc t 


gaagca 1 1 1 1 


gcagc 1 1 tga 


aa i i c i gi gi 


iggaai ic I t 


/I c Q 9 n 


t tc t cc t aca 


gtcc t at tag 


aggagggatc 


1 1 c t c tgt a t 


gtgt aaat ag 


cgaggt atgt 


4dooU 


a tgccacc tc 


t ccgaa t tat 


ttttacigtg 


g 1 1 cc t agac 


i gi aaacaag 


caa 1 1 a t g 1 1 


A C A A f\ 


atgc tgt tga 


tgccagaaaa 


aacat aaaag 


1 1 tgt cgt t a 


4" 4* o /n 4* A 

I c i c I ac I aa 


egga teataa 


4doUU 


agggat t tgt 


gae tggagt t 


tcaaac t taa 


4- 4" 4^ #k 4" A /Y 

tgtgt c tagg 


cagi aa i i i i 


gaca t tagat 




ccaaaacaat 


1 1 atagggt t 


teat t aaa 1 1 


4'AA 4-A4'n4' T 

teatc tatgt 


4" n #% T 4" 4^ ^ n 

giae igi I t a 


ggtgt tgaat 


yi C c o n 


agt t tgac 1 1 


^4 44-4-4'4-nr>A 

gt 1 1 1 1 1 aac 


tgaacaaaag 


atatgtc tga 


age 1 1 1 gt t c 


1 1 1 aceaaat 




gcagt ac tga 


t catcacaa t 


n4-n4-4-4-44-4n 

ata 1 1 1 1 1 ta 


tggaacaaga 


t tgga t tgta 


t agaa tggt t 


A an A n 
4o ( 4U 


tc tgatc tga 


ttatcttatc 


t caacgt a 1 1 


at t atgcaca 


tgtae t aat c 


atgaaa t a t c 


A CO (\r\ 


tgatggaatg 


atgt t tc tat 


1 1 ace tgtgt 


gaggcageaa 


ggagtgagat 


gga t aacace 




aca tac t ccc 


t c t gt cccag 


aa I a I aagaa 


4" 4" 4" 4" n T 

gill lagagi 


iggaeacga i 


TOT T n n o o ft 

I ai I aagaaa 


/I Q 9 n 
4uy 


gt aggtagaa 


gtgagtagtg 


gagggt tgtg 


n 4" 4' A n 4' /HP 

at tgca tgag 


lagtggaggt 


aggt gggaaa 


>i Q Q n 
4oy oU 


agt gaa tggt 


ggagggt tgt 


gat tggi tgg 


gaagagaa tg 


i iggi agaga 


#1 T T T T O T #1 

agt I gi I a I a 


4 ( U4U 


1 1 1 tggggag 


t acat tat t a 


1 1 c t agaaca 


a t ac t gt tgt 


gc t caagaag 


cgt t ceaaag 


4 n UU 


atgt 1 1 caca 


ace tgtgc tc 


gatgggt 1 1 1 


gage 1 1 aa tc 


e tgggacat t 


cagt ateatg 


4 n dU 


ate tgt c tea 


1 1 e 1 1 aaaea 


tggaa taaag 


ga igaeagea 


4- rrn 4- 4 4 /> 4- 4- 4 

igaiiiciii 


T A 4" y% 4" A 4" o o 

giciciaiaa 


/I 7 9 9 n 


tc 1 1 1 tggc t 


acecacaga t 


aatagc tgta 


aate tatact 


ac 1 1 taaaag 


gagt agtggt 


A 1 0 Of\ 

4 ( zoU 


ggtggtgagt 


ggtgaate tg 


ccaccacccc 


accaecaae t 


e teaaaat tc 


tgaeatgtgg 


4 ( o4U 


gat cac tgtc 


aa t CCC 1 1 c t 
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tgc t tgtaaa 


caacagga tg 


10320 


atgaggagtc 


1 1 tgatgcaa 


ggagcaeggg 


aage tgaaat 


gatgategta 


gaggcctatg 


10380 


cagccc t tc t 


tcttgcgttt 


ctt tcaactg 


aaaggt t tgc 


aate tgtagt 


tgatggat tg 


10440 


ttttattaat 


gtc taactac 


t tgcataatg 


tcagcactat 


ggcat t taac 


t tataetgtc 


10500 


tgt taactgc 


aacagcatga 


aggt tcgtgg 


agccat t tec 


age tgcc t tc 


caaataaeag 


10560 


c t taaaaatc 


c t tgtgcc tg 


ege tagagaa 


att tgtggta 


tgte tecata 


at t e t tgaac 


10620 


tac tgt t tgt 


ataaaaaagt 


atggatgate 


1 1 tgaat t ta 


e tecat 1 1 tg 


gaaa teat ta 


10680 


atttttcatg 


tc tgaggtgt 


gaggtgtcac 


cataat tgta 


ct tcccatcc 


aggaagcc tg 


10740 


1 1 tgcaaaat 


t tcacataaa 


taaggaaaat 


t tgaact tgt 


t tcaagt t tg 


aatagtaaca 


10800 


ggatgtt t ta 


1 1 tctcaac t 


ggagaaaaca 


t tccggctgg 


gact 1 1 taac 


cct taaaatg 


10860 


ctagtgtgct 


cccac tgtaa 


gat tgtctgc 


tgtcacat 1 1 


gaaac 1 1 tgt 


gtaatacc 1 1 


10920 


tatcactacc 


c t tgagatga 


gagacacaat 


c tggtacega 


gt taagt tat 


tgataaetcc 


10980 


cagt tgaagt 


acagcaccaa 


atcaagecaa 


catgt tggct 


acgtaat taa 


atgt tcte 1 1 


11040 


acaacagata 


gaggtaaaaa 


gggagt t tct 


aagtatc taa 


cctct taccc 


tct tggct ta 


11100 


gcactccagg 


cacaac tc 1 1 


tct taac t tg 


cgatt tagga 


ct tgactctg 


agaatat tgt 


11160 


gtgcccacac 


tggt tgagtg 


catgcc tatc 


taagc tgcta 


gttt ttgttc 


attttgat ta 


11220 


ac tc tgaagc 


tgcctgagc t 


tat tc tgc 1 1 


ccatcat t ta 


t taatccatc 


atgt ttctct 


11280 
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t tcagtcgt t 


ccatc tgcag 


c tcaatatga 


t cacagagga 


aacgcac t ca 


gc tgteacag 


11340 


aagt tatcga 


gaaatgcaaa 


ct t tcataga 


aagagtgaag 


aggggcctgt 


acagatcaac 


11400 


taacaacc tc 


1 1 tgcagcaa 


aaaagcatac 


acacaagtgt 


t tgtct tggc 


ctggggctct 


11460 


gcagatggac 


tgatactctg 


acctgcagtg 


ggct tgggag 


c taacaatgg 


tttcat tctt 


11520 


ttttttttta 


tgt 1 1 tcccc 


tgttgttttt 


gc tcatgt 1 1 


tgtgtaat 1 1 


tttct tctca 


11580 


tctagcgatg 


t tatttttct 


tagcatgatg 


ggagtagccc 


tccttttttt 


tttctctaat 


11640 


taagtgtaaa 


gtagcaacag 


catagggatg 


aatgt tcagt 


gtagtgtgtg 


gtgt ttcagt 


11700 


tat tcagaga 


cgtccataca 


gt t tgtacct 


tgtgaccaca 


cgtc 1 1 aatc 


tgatgaagct 


11760 


tagaataaat 


cacatgt tag 


caatgcaata 


tcatctgcgt 


ct tctctcac 


tt tggtggcc 


11820 


atcaaat tc t 


gtgtagaagt 


gtatggttgg 


tgtgctgt tg 


caaatgccgt 


at tccgctct 


11880 


gtt ttgtgga 


agt taagaag 


tccc tagt tg 


aaataccgat 


ttttcatgat 


ctcggagat t 


11940 


gatgcaac tc 


tgat tgcagc 


atttcttttt 


at tagaatgt 


acac tccatg 


ctatcatgat 


12000 


gtt tattgtt 


t agtac taca 


agat t tggtt 


aaccat t at t 


t taa t atcat 


aat aat 1 1 ta 


1 2060 


taaaatct tg 


gagtaacaag 


t tcataatac 


atgatagcat 


aac 1 1 1 1 tga 


ggct agt eta 


12120 


tgtatat tgt 


c tcct t tgt t 


1 1 taaactaa 


gcactcaata 


aat tat tgat 


ggctgtaat t 


12180 


t tctgaaggt 


t tcaccggt t 


tcggcccgtg 


c 1 1 tataaat 


agct tcggca 


caaaagacaa 


12240 


aacggtccc t 


ccaacacat a 


aatggt tgag 


t ttacgtttt 


cattatcttt 


ggtaaaatca 


12300 


agt ccaccac 


gtagacac tc 


ataacaaaag 


1 1 tgaatatc 


ctcagaaat t 


ttgact tgag 


12360 


tc tatc t tac 


c 1 1 tgatatc 


ggacatccaa 


ccctccctcc 


ctccc tgaac 


1 1 tatat tat 


1 2420 


tcatat taca 


cc tgaact 1 1 


atat tat tea 


tat tacaccc 


tgaagtggt t 


ttcatt taat 


12480 


tgcatacatg 


c tgaaatagt 


t tgacaacgt 


gagatgcaca 


aaatc t acac 


gt tcgtct ta 


12540 


agt tgcaat t 


cat t t tatcc 


cttttctttt 


tctctc t tac 


ataggaatat 


caatagtact 


12600 


aat tcacat t 


acaatatagt 


ataaat tggt 


gatcgat tat 


tggcaatata 


ctatat taaa 


12660 


tat tcaaaac 


tagtcat t ta 


age tgccaaa 


taagtaaacc 


act atcgaaa 


accacaatat 


12720 


aaatggcat t 


acaaaac t ta 


gggggt tgaa 


t at ccaat 1 1 


taaagt teat 


gatgetagag 


1 2780 


gaat t tc tat 


caaaagt t ta 


tgggtacata 


tggacttttt 


cc 1 1 1 1 taaa 


agaagc tat t 


12840 


c t tatcgtaa 


acgt taaata 


t tttttgtac 


tttatt tttt 


atgat tgaaa 


aaaaaact ta 


12900 


gtt ttcaaaa 


tgat tggtct 


gtatacaagc 


atcaat taga 


ct taataaat 


tcatctaaca 


12960 


gt t tcctggc 


agaaac tgta 


atttgttttt 


gt tat tagac 


tacgtttatt 


at t tcaaatg 


13020 
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tgtgt acgta 


tatccgatgt 


gacaaccaaa 


cccaaaaat t 


t tccctaac t 


ccatgaggcc 


1 3080 


t tacagatat 


att tgatggg 


tgtaaagt 1 1 


t t taagt tct 


t tgggtgcaa 


agt 1 1 1 taaa 


13140 


gtatacggac 


acacatt tga 


agtat taaat 


atagacaaat 


aacaaaacat 


at tacatat t 


1 3200 


c tgcc tgtaa 


acaacgagac 


aaatt tat ta 


agcctaat ta 


ate tgtcat t 


agcaaacgt t 


1 3260 


tac tgcagca 


tcacat tgtc 


aaatcatagc 


gtaat taggc 


tcaaaaatat 


tcgtctcgta 


1 3320 


at t tacatgc 


aaac tgtgta 


attggttttt 


ttt ttcgtca 


acat t taata 


c tccatgcat 


13380 


gtccaaatat 


t tgatgcgat 


c 1 1 1 1 tggcc 


aaat 1 1 tgt t 


ggaatc taaa 


caaggatcaa 


13440 


at t tgc tgaa 


1 1 1 1 tccaga 


cgtcacggct 


tgt tcatcca 


tcgt tegcat 


cgcgat tcgc 


1 3500 


caccgacgcc 


t tggt t tcca 


acgaat 1 1 ta 


tcatccgct t 


aaat acatcc 


aaagc tetcc 


1 3560 


atcgccatcg 


gcggccaacg 


gcgaccgctc 


cgc tctaccc 


aatecaccca 


tccac tcgcc 


13620 


gccgccccc t 


gatccaaagc 


c tccgccgcg 


ccgccgtcga 


gaggaggagg 


aggaggagga 


13680 


ggaggaggag 


gaggcgtgag 


cccc tatggg 


gaccctcc tc 


cggccgcgtc 


cgc tcgccca 


13740 


cgccgccggc 


gccggcgacg 


ccacgccgtc 


gaccgcgcac 


ggtagccacg 


cgcctc tcga 


13800 


gaggcccccc 


ccccgccgc t 


cgctgatctc 


tct tctcatc 


ctgt t tgggt 


ttgggtttgt 


1 3860 


gat t tgggtg 


tttttttttt 


tccgcagcgg 


tggtggtgag 


cggtggccgc 


ggccgtggcg 


13920 


tggagtgcca 


gccgcatcgg 


gtgcgccgcc 


gcccgggtcc 


geaggt tgcg 


gtggcgacgg 


13980 


cgagc tggag 


gaggcggagg 


gagaccgtgg 


tgagatcgga 


1 1 tegcegct 


ggtggtgccg 


14040 


c taccatggg 


ggat tcgccg 


caggcgc tct 


caggt t tgca 


gee tectcca 


c tc tct tc tc 


14100 


gcaaaatgtg 


t tgc tatgt t 


cc tctcgctg 


ggc tggcc tc 


a t agccat t a 


atgtagt t tg 


14160 


c tggaacat t 


acat tcggaa 


cgt tgt tggc 


aat tgct tga 


caaaatgtgg 


aat tgtggag 


14220 


gggagaaaaa 


tcgt t tgaac 


ctgcagtgac 


aaaat tgcca 


tctataat 1 1 


taaaac tgaa 


14280 


ggtgtggaaa 


tcaaacataa 


teat tgccag 


cacatcat tc 


ttgt taacca 


ect tgacata 


14340 


ttgttggctt 


ataacagt ta 


gc tccacacc 


aac t tggaag 


gtgtcaatgg 


aatgtaagta 


14400 


taaat tgagg 


ataac tggca 


gt tgt taaga 


ct t tctacag 


aac t tgtagc 


age taaaact 


14460 


agctat tgtg 


cat t tatgt t 


tea tggaat t 


tgagcggcaa 


tggat at 1 1 c 


t tac taagac 


14520 


gtataatgca 


aaacaaaaaa 


aaaaaaaact 


atgtc tatgc 


agt t tacatg 


taatgtgcgg 


14580 


atgcaaataa 


aatcatgt tc 


atggacaaac 


taatgggat t 


cataccaaat 


tccagaat tg 


14640 


cat t tct tat 


gtggt tact t 


ttgtttgttg 


att tggttac 


cagacatcga 


tgtggt t tea 


14700 


agggtcagag 


gggt ttgctt 


ctacgcggtg 


actgcagt tg 


cagcaatc 1 1 


tttgtt tgtc 


14760 
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gccatggt tg 


tggt tcatcc 


act tgtgc tc 


c tat t tgacc 


gataccggag 


gagagctcag 


14820 


cac tacat tg 


caaagat t tg 


ggcaactc tg 


acaat t tcca 


tgt tc tacaa 


get tgacgtc 


14880 


gagggaatgg 


agaacctgcc 


accgaatagt 


agccctgc tg 


tetatgt tgc 


gaaccatcag 


14940 


agtt tcttgg 


atatctatac 


cc t tc taac t 


ctaggaaggt 


gt t tcaagtt 


tataagcaag 


15000 


acaagtatat 


t tatgt tccc 


aat tat tgga 


tgggcaatgt 


ate tct tagg 


agtaat tcct 


15060 


t tgcggcgta 


tggacagcag 


gagccagc tg 


gtatggctgt 


agtc tcatcc 


ctgc 1 1 tc 1 1 


15120 


aagtagacat 


atatacat 1 1 


acagtat t tg 


gtaaataaac 


aagat 1 1 1 at 


gaatcatata 


15180 


tgat 1 1 tggg 


gaaaacacaa 


aacte tct 1 1 


gt tggctgcc 


t tgaacatag 


t tctgt tcac 


15240 


acagt tatag 


cacct tct t t 


aaaatgaaga 


act t tgt tgc 


ataeacataa 


ggceaaacca 


15300 


cataatgaat 


tttgtttatt 


tctatct t tg 


aatgt tagca 


tcgtttttgt 


t taatgcatg 


15360 


atcgcct tec 


t atatat t tg 


tagtatgtca 


acat tgtat t 


ceatgc tgag 


cataacaaat 


15420 


ggt ttgttaa 


aat t caggac 


tgtc t taaac 


ggtgtgtgga 


1 1 tggtgaaa 


aaaggagcat 


15480 


ctgtatttt t 


c 1 1 tccagag 


gggactagaa 


gcaaagatgg 


aaagc taggt 


gcat t taagg 


15540 


t tcagtaacc 


aaact taggt 


tacat tacat 


ctaatgagat 


ttttatattc 


agtatataat 


15600 


gt taacct tc 


tcatggtgta 


ctgacgtggt 


tat aaatgtc 


cecagagagg 


tgcat tcagt 


15660 


gtggc tacaa 


agaccggtgc 


tec tgtgata 


cctat tactc 


t tc tegggac 


agggaaactg 


15720 


atgcct tctg 


gaatggaagg 


catcc t taat 


tcaggt tcag 


taaagc teat 


tat tcaccat 


15780 


ccaat tgaag 


ggaatgatgc 


tgagaaat ta 


tgt tctgaag 


caaggaaggt 


gat age tgac 


15840 


ac tc t tat tc 


t aaacggt ta 


tggagtgcac 


taaagaaaga 


tggtgttttt 


1 1 1 tat tata 


15900 


tggaacctat 


tcaaaggcac 


agacagget t 


tcaaggctaa 


gc t tgt taca 


ggtactgata 


15960 


ctagt tacta 


at tact t teg 


taatcagt at 


aaataage 1 1 


gtgtagtgta 


atggcat tgt 


16020 


acat t tctgc 


act tggtaaa 


t ttacagaag 


aggeaagtaa 


tatt ttagag 


gat tgagt tt 


16080 


at tcacccag 


teatatagt t 


gaagaggcaa 


gtaacc tgta 


agagaggact 


gaacat taac 


16140 


acctct tgt t 


cgat t aaaaa 


tgaccaaaga 


gca tcaaaca 


tgtat tcgag 


gc tgt tac 1 1 


16200 


tagatatggc 


ccat t aat 1 1 


gt t tagt tgt 


c tatgt acat 


cc tagt tggt 


gtaaatgcca 


16260 


gt taccat 1 1 


c tatgatcta 


aaacaatcaa 


etc ttt tagt 


atat 1 1 tcaa 


aaacgaaaat 


16320 


tcagtacaca 


tgtatgaatc 


t taatat tc t 


tctctagc tc 


gt tacaaaag 


caacaaaggc 


16380 


accgtgtcag 


c tggt tcaca 


t tagefagtt 


tgtae t tagc 


at tatccact 


ageace t tat 


16440 


1 1 tcatgcat 


atcatgc taa 


t ttgcttgcc 


cacgt tgagt 


gggaat tttt 


ttcatgtttt 


16500 
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ataat t tata 


tatgt tt tag 


ac t tc tagtc 


cacaat 1 1 at 


gtac t teatg 


t tec tgagcc 


16560 


tc tagtatgg 


c tgatagcag 


ac taggtget 


gagtgc tgte 


ett t tttgea 


gac tgaagag 


16620 


agaagaaata 


caagactgtc 


cat tgt tagt 


cagat t tgta 


aaaatagact 


ctgatgtagt 


16680 


t tacttttgc 


ccctattt ta 


t ttttaacaa 


tacaaatata 


taacagatcc 


taagaact ta 


16740 


tc t taat t ta 


ggagaagt tg 


ctcgt t teat 


taaat taaat 


tgtgaagtaa 


aaatgtgtgc 


16800 


tcgagtc tgt 


caa tgcaat c 


c tgtgt tct t 


gt t tgaagat 


atggtgtagg 


gcaggecagg 


16860 


at tgaacact 


gaatggtaag 


actget tctg 


cc t teagacg 


t tat tgc taa 


at 1 1 1 tagc t 


16920 


ac t tgcagt t 


agtgctgcca 


cgccgat taa 


geagtagaac 


aaagtagt 1 1 


tgtcgtgcac 


16980 


aaatgagt ta 


tat t teat tg 


gaaatcgaag 


cgaaaacgaa 


teaaaagt ta 


gaagaaaagg 


17040 


ggaaact tgg 


taat tactcc 


ataaagagag 


tgcat 1 1 tat 


tggtaagatg 


gtatccggaa 


17100 


gctgtgagct 


ccgggctgta 


tgtat tctgg 


caaat t tgat 


atgagatgct 


egat tat tgg 


17160 


c t taagt tag 


cga tatcaaa 


1 1 tggggaag 


caecaaagga 


at tat tgtga 


aggagt tatg 


17220 


ggtgcgtgac 


gt tatctgc t 


aggt teaaat 


cet tgtggct 


atgaat at 1 1 


ate tgctagg 


17280 


t tcaaatcc t 


agtgactatg 


aatat taatg 


ggtaaggtaa 


gggatt tatt 


gt t aat 1 1 ta 


17340 


gt t tctt taa 


gat tgtgcca 


tcggacgcca 


t teggtaact 


gtaataatgc 


tttgtat tgg 


17400 


at tcac t tgt 


gt tacatgca 


cgcactaaac 


atgtgct t ta 


cet t t tcatc 


tgtttttgcg 


17460 


t tctgggcta 


gaaactcaaa 


cgt tgaat 1 1 


tecatggtet 


getcaac t tg 


acaat tac tg 


17520 


cgtgtcaagc 


gate t tatac 


geatae tatg 


cgcacaagtg 


at tgtatacg 


gatatgatga 


17580 


cagtataacg 


tgtgatat tg 


at 1 1 1 1 1 1 aa 


taaaaaaatg 


atgt tec 1 1 1 


cc t tgatgaa 


17640 


ggaacaaaga 


ctttttttaa 


aagaagggta 


t tactaaaaa 


caaaaatgae 


aaaaacaaaa 


17700 


tatcagtgca 


catggcaagt 


gtgctcggca 


attttttetc 


tgtact t taa 


acaaaaatac 


17760 


t tc tatatgt 


tcttttttat 


aagggtggca 


caaatct 1 1 1 


aaatgagcca 


aatatctaca 


17820 


ttggatttat 


taaaaactgt 


ataaat tata 


at t tataetc 


tgaaaggt tg 


tgtgcatc tc 


17880 


tct tggagaa 


aatgtataag 


t tgcaaaeaa 


acat taat cc 


aegt tatgta 


acttttttte 


17940 


gccggaaagg 


ecgaaggagg 


cc tgaeggag 


cgtggggc tc 


c teaceggga 


gaecgegcag 


18000 


gcccccct tt 


gccggt tegg 


ceggggacte 


agggtgaaat 


tetaagc tct 


ctgtatgtgg 


18060 


aaggt tcgcg 


accgtegaaa 


gagcataaga 


cacgggcgat 


gtatacaggt 


tcgggccgct 


18120 


gagaagcgta 


ataecetac t 


cctgtgtttt 


ggggggatct 


gtgtatgaag 


gage tacaaa 


18180 


gtatgagcca 


gee tc tecc t 


tgt tctgggt 


tecgaate tg 


gaaaagtcca 


gtceagtecc 


18240 
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cccc tc taag 


tgggcaaggt 


cc tcct 1 1 ta 


tatc t taagg 


ggat accaca 


tgcaccatc t 


18300 


ccc tec 1 1 tc 


tgtggggac t 


taccc tacet 


1 1 tcataaat 


ggacggagat 


t tgtatagt t 


18360 


gccgtccgaa 


tgacet tctg 


ataggacgge 


ccatacctac 


etccact tec 


gecgaaagea 


18420 


ggtgcgacgt 


gggat tatgg 


ctgtctgetg 


acgacatgac 


cagtgtcaga 


ctggtcacaa 


18480 


at tgctcat t 


cc tgtccacc 


acgegtcagt 


t tagcaatc t 


acatgt tgge 


cet tct teae 


18540 


acaacatct t 


gcc tgtaatg 


gt taggatga 


agcc tggcat 


atatctaace 


aggactaacg 


18600 


tgccatc tct 


aggaggtaac 


acgc tagctc 


cagctgggga 


cgagcgcc ta 


gaagccc teg 


18660 


tec tgacggg 


atggggegag 


gegtgcgtea 


gatcgectgt 


cgecace taa 


cecgegate t 


18720 


gaceggtetg 


tgactggtca 


cagaccggat 


aaacgagtgc 


actgeact tc 


gt tacatgee 


18780 


gegtgacacg 


cteagecaaa 


eegcaataaa 


tgtggt tagg 


tgagecccgc 


tgtgctcacc 


18840 


t aacceatac 


acgcggagca 


aaaacccacg 


aggggteggg 


gcgcctcggc 


ecteggggee 


18900 


gaggcgggtg 


cggtccgacc 


ccc tcggggg 


gactaagagg 


agggcgaaea 


cateacee tc 


18960 


gggcccgacg 


t cccccgagg 


gtgccaggcc 


acgtgggcga 


t tgtgtctgc 


c tcaaaccte 


19020 


tagtcatgat 


actcctgatc 


ceatgtcacc 


gaeagtagcc 


eceggcgt t a 


tgccagggcg 


19080 


atcgccctc t 


t taagggaag 


cggtcgggcg 


tgacgecac t 


cc taaggcc t 


ggtgacaggt 


19140 


gggaccggte 


tccacaat tg 


ggcagaaacc 


caaeggtcac 


aaatcacgea 


catcggcaat 


19200 


ggtaac tc ta 


c tatcaataa 


tgagcggtct 


ct tcaagact 


gecacat tac 


tegagtagea 


19260 


cacgaate tg 


gacatggcga 


t tcgt t tcgt 


c tggagatat 


ggtaacgtcg 


ct t tggtegg 


19320 


cgagcgtaat 


t aacgcgcgc 


acgat atgat 


c tatctcgac 


tgccacaacc 


gcatatecae 


19380 


c teatgegce 


gcaagcgggc 


gaatgggat t 


agtggaagcg 


tgggegegag 


aaacgagggg 


19440 


gcgaaatagt 


gggcgcgaga 


agcgaggagc 


cgggeacagc 


gt tggeaaga 


gtataaaggc 


19500 


actgaggaaa 


ggatctgt 1 1 


cc t tcct t tc 


gccatcat tt 


ecct tgtet t 


cgcegct tgc 


19560 


gccc taaetc 


ettctttcct 


gtgc tetac t 


t tcgecacac 


gcgc tcge tc 


tcaatct tct 


19620 


c t tcctccgg 


cgccatggca 


cggggctccg 


c tctgctcga 


tggtagcgtg 


c tgcegect t 


19680 


eccgcatcgt 


gagcgagagg 


caggctgggc 


tgccgcgccg 


c t tcatgccg 


gaatctgcca 


19740 


ceggeeggga 


gat agtcacg 


c tgggtgagg 


gaegceegge 


geeagae tac 


ccggggeggt 


19800 


ccgtc t tct t 


tctcccet 1 1 


gcaatggeag 


ggctggt tec 


gecatt t tct 


tct t tcttea 


19860 


tggatgt tct 


gaagt tetac 


gatctccaga 


tggcgcacc t 


eacccccaac 


geggtgatga 


19920 


cat tggccat 


ct tegegcat 


c tgtgegaga 


tgt teattgg 


ggtgcgccea 


tetct tegge 


19980 
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tgt tccggtg 
ac t tccagcc 
gggacgactg 
t tccgagcca 
gctatgacgc 
tggtgtacgg 
cctgggagta 
gggctcctga 
cgtccctcat 
tgaccat tat 
caggcgggag 
gcgacggagg 
gaacacc tec 
cggagggggc 
agatggggga 
accgaccccc 
agt tt tcact 
gtcgcgtccc 
agaggcccgg 
ggaggccgcc 
cgcccgggcc 
cgaggaagcc 
ggcagctcgc 
ggcgacaact 
c tcaggcgac 
cggcggcccg 
cccgc tgagc 
cgggct tagt 
ggcgcgtgtc 



gt tc t tcacc 
atgggggccg 
gaagagcgac 
gcccccggcg 
cgtcc tcgac 
cgactacc tc 
caccgggtcc 
ggat t tcaag 
tccccaagga 
gacggcggtc 
ccgtaggggg 
cccgaggagc 
cccatctcc t 
cgcgccgaca 
gacagaacca 
tcgcaggt tc 
cacccatct t 
tcccgccat t 
aggcgggaat 
caggaggccg 
cgccaggccg 
gctcgggaga 
gatgaggtcg 
tccggggcag 
gcccaggacc 
agccgcgtgg 
gcagagcccc 
gcccaggtgg 
gaggaggggc 



gtgcagtcgg 
gtgc tgaatc 
tggt tc taca 
caggcctcca 
cgcc tggcgg 
cgtcgtcgga 
gaagac taca 
atagtggtcc 
atcctccc tc 
ggggcctcag 
gatcaatc ta 
agccgccc tg 
ccccgagggg 
tcgcagcccg 
tctcggggaa 
gtctc tcacc 
gt tcgtct tc 
ccaagtccgg 
ctgaccggcg 
cccgggctcg 
aggaagccgc 
aagccggat t 
cgggcgcgtc 
ctggcgacga 
aaccaggtc t 
catcc tc tec 
t tc tgcaggc 
aggccc tgca 
ggcgc tcagt 



tgt cgccgcc 
gc tacatccc 
cccccc tcgc 
gctggcgggc 
gcc tacgatc 
t tgcgccgct 
tgaggaccca 
aacgggtgct 
tc tgcagcga 
aggagtgagc 
ccccgggagg 
ccgacgcccg 
gcggggcggt 
agggggagcg 
acc t tat t tc 
catcgtggct 
tggtct 1 1 tc 
ccagtc tgag 
agaggccgcg 
ccagggcgag 
tcgggaggag 
tcgccaggac 
get tgagccc 
ggc tgcgggc 
gagggacatc 
aaggcgge tc 
c t tggccgcc 
agcagagtgg 
ggaggccatg 



atcggtagt t 
c tgcgcec tc 
cgacgaagcg 
gceggtagat 
ccaggggctc 
ccagcggcgc 
ccagggagtc 
gaate tcaac 
tccagaccgc 
tccaaagggc 
gggtcgtgct 
ggggaagagg 
gcgtgccaac 
caagaagaag 
ccctccaaag 
gtat teat tc 
ttctgtttca 
gccgaggate 
gategcc tac 
gaaaeegc tc 
gecgcccgag 
gaggcaatgg 
get tectcgg 
gcgtcgct tg 
cccgagtccg 
t tecccacgc 
geaaacatcg 
geggageteg 
gtggaggtgg 



ggtggctgct 
cgcaagaagt 
cgcc tctgae 
ctgggggatg 
acaggggeca 
gctcggggcg 
agatgggact 
tccatggagg 
gcc tecatec 
eacgaeggeg 
tetgggtcte 
aageagggag 
agcaggcgcc 
eggc tccgca 
tggtcgtt ta 
tc tcaacgcg 
gcgagatccc 
cggeggccgc 
gggaagccga 
gggaggagge 
cecaccagge 
cgact tccga 
gcgacgctca 
ggeccac tec 
gcac t tccat 
ct tctatcgc 
cggtgt tgga 
aegecgcgtg 
geegcaagge 



20040 
20100 
20160 
20220 
20280 
20340 
20400 
20460 
20520 
20580 
20640 
20700 
20760 
20820 
20880 
20940 
21000 
21060 
21120 
21180 
21240 
21300 
21360 
21420 
21480 
21540 
21600 
21660 
21720 
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acaccgccgg 
ggaagtggag 
ggacaccctc 
cgcccagggg 
ggcgtcccga 
c tgcgtcgtg 
actggcggcg 
cgcgc tcacc 
ggacagcctg 
tgtccgcgcc 
ggagctggac 
ccgcctcgct 
cggggaggtc 
cgtc tcccgc 
gtacgccgcc 
acggctcccc 
agcggtggag 
ggcgctggat 
ccgaccatat 
ccgacgagga 
gcgtatcgga 
tctaaggcct 
aaattt ttgt 
tcct tt tgcg 
gggtcggggc 
tgaccgaggg 
cacgccccgg 
cccgagggca 
aaaaacacag 



catgtc tcgg 
gaggagcggg 
cgcct tcaat 
gtgct tgacg 
cggcgcgaag 
gagagggatc 
cacgagtccg 
gagcgggagc 
tccctccgcg 
gagaggaccg 
gcgagggcgc 
gctgccgaac 
gaggccctcc 
c tagatcgcg 
aaccatggag 
gaggagctcg 
c tcgtactgg 
gagt tccctc 
cgtccacagc 
ggacaatgcc 
t tgatccccc 
tcgggcctct 
gtcaat t tea 
tct tagc t tg 
tagtgcctgg 
t tatgggtga 
ggcacggctc 
ggat tgagca 
atacagcct t 



age t tgaagc 
gggc tgccct 
acgggagctg 
t tgccgctgc 
agaccet tga 
tggcggaecg 
eetgtgccga 
gage tetcga 
aggcagegca 
eae taaacca 
gcagcggcgg 
ataceategc 
get tggcagg 
eeggtcggea 
gee tcgccca 
agaagaeaat 
cgagt tacca 
c tgggaccga 
t tcgagggc t 
ggtggtgeag 
aagcccecgc 
tttttgtata 
tet tgctgtg 
at taagggct 
ggagatccac 
ccegat tgtg 
ggt tctgggc 
cgagtgacc t 
taggaaat tg 



ccgtaagaag 
cat tgccacc 
ggaggcggag 
ccgagaacag 
ggcgcgcgcc 
cgaggccgce 
agaggagtcc 
ggaggccgag 
ggaggageag 
gcgggccgc t 
ggcggc tgcg 
cga tc tgcag 
cgaggtaggg 
ggtgggcc tc 
gcgcete teg 
taagtcatcc 
ggccagggae 
ggacagcgcg 
cagecee teg 
acgacagtga 
cat tct tcag 
gatcaact ta 
tgt atgagat 
cgtgcceagg 
atgtcgagac 
ggt ttttgee 
ceegtt tgge 
at t tcaagtc 
aaactge 1 1 1 



gtgt tggcgg 
agcgtgatga 
c tagggaaaa 
cgggcggggg 
atggcgctgg 
gtcac tatec 
gcac tccgcc 
gccgcggcgc 
gcgcgccgca 
gacctcgagg 
ggcgaaaacg 
ggcacgc taa 
cccggcatgc 
tggagagggc 
aagatggccg 
tcgagggacc 
cecaat t tct 
cgcgcaggte 
getcgcgt tc 
cgatgaggcc 
ttttttcttc 
atctgtaatc 
gaggatgatc 
teceagtcc t 
tggccaggcc 
gat tcceecc 
gattt tagec 
aagat tc t tc 
tat tgaaata 



aaatcgccaa 
acgaggegea 
age tcgacgc 
agaccgaagc 
aagagcgcgc 
gggaggcaac 
tccacgagga 
aacggc tggc 
ctctggaatg 
cgcgggagaa 
act tagccgc 
actcgtccgc 
1 1 tgggacgc 
ggaccgtaaa 
gggc tc tcca 
tcgcccaagg 
etceatggat 
cgggatgccg 
gcccccaac t 
ggcgacccgg 
ttttccttct 
aaaaatgaag 
tgtgacgtgg 
caaaaggcgt 
gggaacgtgg 
cggagt tcac 
gacccgagcc 
aaaaggaaaa 
ctgaaataag 



21780 
21840 
21900 
21960 
22020 
22080 
22140 
22200 
22260 
22320 
22380 
22440 
22500 
22560 
22620 
22680 
22740 
22800 
22860 
22920 
22980 
23040 
23100 
23160 
23220 
23280 
23340 
23400 
23460 
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agaaataaga 


atgtgcatgt 


gtggcagccc 


ccggccaacc 


c tgcacgccc 


gagggggtgc 


23520 


ggggt tggcc 


egagcccgaa 


aec tgaeaec 


egaccccccc 


cctcaggggt 


agaagcgacg 


23580 


aaggtgt teg 


atgt tccacg 


ggt taggcag 


c tcaatgccg 


tcgcccgtgg 


ccagccgtat 


23640 


ggagcccggc 


cgggggacgc 


cgaccactcg 


atacggaccc 


tcccacat tg 


gtgagagct t 


23700 


gc tcaatcca 


gcacgcgt 1 1 


ggacgcggcg 


taggacgagg 


tcgtcgacgc 


agagtgatcg 


23760 


ggcccggacg 


tgacgetgat 


ggtagegccg 


caggc tctgc 


tggtagcgcg 


cggctctgag 


23820 


ggccgcgcgt 


cgcct tcgc t 


c t tccaagta 


gtcgaggtca 


tctc tgcgaa 


gc tgatct tg 


23880 


atcagcc teg 


eagtaeatgg 


tggcccgagg 


agacc teagg 


gtgagc tcgg 


atgggagaac 


23940 


egct tccgeg 


ecgtagacga 


ggaagaaagg 


cgt t tccccg 


gt tgctcggc 


t tggtgtagt 


24000 


tcggtt tgec 


cagagcaccg 


ctggcaac tc 


c tcgatecat 


gaatcgccgt 


get tet tgag 


24060 


tatgt tgaag 


gtcttggttt 


taaggcct 1 1 


gaggat ttct 


gaat tggcgc 


getccact tg 


24120 


gccat tgct t 


ctggggtggg 


caggtgaggc 


gaagcagagc 


t tgatgccca 


tgtct tcgea 


24180 


gtagtcgccg 


aagagt tcac 


tagtgaat tg 


ggtgccat ta 


tccgt aataa 


tacggt tagg 


24240 


cac tceaaac 


egggeegtga 


tgccct taat 


gaat t taagt 


gcggagtgct 


tatcgatc 1 1 


24300 


gacgaecgga 


taagcc tcgg 


gecact tagt 


gaact tgtcg 


atcgcgacat 


acagatactc 


24360 


aaacccgccc 


ggggcccgcc 


taaacggtcc 


caggatatcg 


agcccccaga 


cagcaaatgg 


24420 


ccacgaaagt 


ggtatggtct 


gcagggcctg 


ggccggctga 


tggat t tgct 


tggcgtggaa 


24480 


t tgacacgct 


ctacatcgcc 


ggaccaggtc 


gaccgcatca 


t tgagagc tg 


tcggccaata 


24540 


gaaacec tgg 


cgaaaagc 1 1 


t accaaccaa 


ggtgcgcgag 


gcggagtggg 


c tccgcat tc 


24600 


gect teatgg 


atatcggeaa 


gaagcacaac 


gee t tgt tec 


cgaggaatgc 


ac t tcaggag 


24660 


gat tecatta 


gccgcgcgcc 


gatagagggt 


ccc t tctacc 


agcacgtagc 


gtt tggagat 


24720 


gcgatggacg 


cgt tcac tec 


ct tcgcggtc 


c tcgggtaaa 


gtct tatctg 


tgaggtatgc 


24780 


t tggatctcg 


geaatccaag 


caatcaatct 


aagggagctg 


ggagcgctcc 


cc tegggtcc 


24840 


cgaggcctgg 


act tcaacgg 


gcc tcggggg 


ccggtcaggc 


gcgtccgtct 


cccctaaggg 


24900 


gtcgggtcgc 


gccgacggc t 


gggcaagcct 


t tc t tcaaag 


gcgcccggtg 


gggtctgggc 


24960 


tegegtggac 


gegagecgtg 


agagt tcgtc 


ggcaatcatg 


t tatcccgtc 


tgggcacatg 


25020 


ccgaagctea 


atcccgtcaa 


aatggcgctc 


catacgccgt 


act tggcgca 


cgtaggcgtc 


25080 


catetgcggg 


tcagagcacc 


ggtactcet t 


acagac t tgg 


t taacgacca 


gctgggagtc 


25140 


gcc taaeacc 


aggaggcgge 


ggatccccag 


tccagc tgcc 


ac tctgagtc 


eggcaaggag 


25200 
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tccc tcgt ac 


t c tgccat at 


tgt tggtcgc 


tcgaaagtcg 


aggcggacca 


agtatc tgag 


25260 


gacgtctccg 


e tcggagagg 


teaacgtgac 


eeeegeaceg 


gcgcec tgaa 


gagaeaggga 


25320 


gccgtcgaac 


tgcat taeee 


agtgggeggt 


gtgaggcagc 


tgcgaggggt 


eegtgetgge 


25380 


ctcggggat t 


gagacggget 


cgggagecgg 


ggteeaetet 


gceaeaaaat 


cggegagage 


25440 


ctggctct tg 


atagegtggc 


gtggt teaaa 


gtgeaaatcg 


aae teagaaa 


gt tegat tge 


25500 


ccat t tcacc 


acccgtee tg 


taccgtctcg 


at tatgcaag 


at t tgaccga 


gggggtaaga 


25560 


cgtaaccaca 


gtgacccgat 


gcgcctggaa 


ataatggcgc 


agt t tec teg 


aggccatcag 


25620 


aatagcgtaa 


ageatet tct 


gggectgagg 


gtatcgggt t 


t tggegteee 


ggagggec te 


25680 


actaacaaag 


tagaegggee 


getgeaec 1 1 


teggtgggge 


egateetet t 


ege t agggge 


25740 


cgcatccc tg 


gggeaetet t 


cgtccaagea 


gee tegeggg 


gcgeaet tgt 


ct tctgtgct 


25800 


gatgacc teg 


gggteggagg 


ataaeagggg 


eggcc t tcec 


aeagtgget t 


tggggeegtc 


25860 


ctgggggtca 


ggggctcctg 


gcgtcgtcgg 


acaagcgggc 


aaagggeeaa 


ctecggtegt 


25920 


caggggcct t 


aggee tecgt 


teggctcggg 


ggcc tc t tc t 


ccc tgc tc t t 


tcccgggtcg 


25980 


agtcagcaca 


gggt tageet 


cggggtcaaa 


gggegatagg 


tgeggeet te 


ecaeagtgge 


26040 


ctcagggcc t 


teetgggggt 


cgggggetee 


tageaecgte 


tgaeaagegg 


geagagggee 


26100 


aac tccggtc 


gtegggggee 


tegggeeaec 


gt teggctcg 


ggggeetete 


e tcec tgcte 


26160 


tc tcccgggc 


eaagtcggea 


cagggtgggg 


aagegcgaaa 


tgagaat tgt 


ce teategeg 


26220 


c tccacaacc 


aatgccgcac 


taactac t tg 


cggggtcgcc 


gc taagtaga 


gtagcaaggg 


26280 


ctcgtctggc 


teeggggcga 


ceagaac tgg 


gggagagc 1 1 


agatacgec t 


teaae tgggt 


26340 


gagggcat 1 1 


teaget teet 


tegtecaggt 


aaacggtceg 


gagegt t tga 


gaage t taaa 


26400 


taagggtaac 


geet tctctc 


ccagcctcga 


tatgaaeega 


et tagggegg 


ccatgcaacc 


26460 


ggtgacgtat 


tgcacatcce 


taagt ttget 


gggggggcge 


ateegete ta 


tagcecgtat 


26520 


ct tctcgggg 


t tggccteaa 


tgececggge 


agagaeeaag 


aaeeegagaa 


get tgceege 


26580 


aggtacaccg 


aacacacac t 


tatcggggt t 


taat 1 1 tatg 


cgggeggagc 


ggagaete tc 


26640 


aaaagt t tec 


gc tagatcta 


tgagtaacgt 


t tcctggt tg 


egcgte 1 1 1 a 


caaccaagtc 


26700 


ategaeataa 


ge t teaatat 


taegtcctaa 


t tgge taeee 


aaagaaat te 


gagtagtacg 


26760 


t tgaaaagta 


ggace tgeat 


tet ttaacee 


gaagggeat t 


gtegtataae 


aataggt tee 


26820 


tatgggggta 


atgaacgeag 


t t t tt tecte 


atee tecc ta 


geeatgegaa 


tctgatggta 


26880 


aeeagagtat 


geate tagaa 


aaeaeaaaag 


gtcgcaeeee 


geagtggagt 


egaeaate tg 


26940 
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ate tatgcga 


ggcagggggt 


aaggatcc 1 1 


aggacatgcc 


t tgt taaggt 


cggtgtagtc 


27000 


gatgcacatc 


cgaagct tgc 


cgt tcgcct t 


gggaacgacc 


accgggt teg 


c t agccac tc 


27060 


ggcggggttg 


acgctgccat 


catat 1 1 1 tc 


ggcgatggtg 


ggccggaacc 


t tgggggcca 


27120 


acggacat tc 


cgaagactcg 


ccacaaaggc 


tc tacagccg 


acaccaccaa 


ccgggggcac 


27180 


ggagggctga 


t tcccgcgtc 


cgtgt tgagg 


tgacac te tg 


gacgaggaag 


cgccctccgt 


27240 


tgcgtgggca 


gcaettcggt 


cat tacgccg 


gcgctcgatg 


ctggtgcggg 


cgtccggccc 


27300 


cccacgcaga 


tct ttctggg 


tcgaaggagt 


cgacgaagga 


gtggcggccg 


aatggcgaac 


27360 


agcggc tgcc 


gctcgtcgtg 


ccc tccgtet 


tgacgacgcg 


gagccggtgg 


tageagcacc 


27420 


agaggccttg 


gtggcggagg 


accgcccace 


ageate tagg 


egctgeegta 


cegtcatgae 


27480 


taat t tggcc 


acgtcgtcca 


gccatcgt tg 


ggctggagac 


teegggtcag 


ggacgacagg 


27540 


cgggtgacgt 


aagagegcgc 


ccgcagc t tg 


gagcgcgccc 


tggggegtgc 


tgccgtcgcc 


27600 


gtagacgagg 


aggegacgc t 


ccccate teg 


ccgt tct tct 


ccatcgcecg 


cgatcggtga 


27660 


agtcgcggat 


c 1 1 tcgaccc 


tc t cgagcgc 


c tccccccgc 


t taggac 1 1 1 


ggcgtggagg 


27720 


gagcggtgga 


gtacgagc te 


gacggcgtgg 


gt tcggctcc 


ccgtcgtcgc 


cae teacact 


27780 


cggagagagg 


tcgtgegcc t 


t tget tgcte 


ggccatcagg 


ctgaacagga 


aaagct tggc 


27840 


gcacacggaa 


gagtaegaga 


gc teagaaaa 


acacacactg 


agtcccctac 


ctggcgegcc 


27900 


agatgacgga 


gcgtggggc t 


ec teaccggg 


agaccgcgca 


ggcccccc 1 1 


tgccggt teg 


27960 


gccggggact 


cagggtgaaa 


t tctaagetc 


tc tgtatgtg 


gaaggt tcgc 


gaeegtcgaa 


28020 


agagcataag 


acacgggcga 


tgtatacagg 


t tcgggccgc 


tgagaagcgt 


aataece tac 


28080 


tcctgtgttt 


tggggggate 


tgtgtatgaa 


ggagctacaa 


agtatgagcc 


agecte tccc 


28140 


t tgt tctggg 


t tccgaatc t 


ggaaaagtcc 


agtccagtcc 


ccccctctaa 


gtgggeaagg 


28200 


tec tcct 1 1 1 


atatct taag 


gggataccac 


atgcaccatc 


tccc tcct 1 1 


ctgtggggae 


28260 


t taccctace 


ttt tcataaa 


tggacggaga 


1 1 tgtatagt 


tgccgtccga 


atgacct tct 


28320 


gataggacgg 


cccataect a 


cc tceact tc 


cgccgaaagc 


aggtgcgacg 


tgggat tatg 


28380 


gctgtctgct 


gacgacatga 


ccagtgt cag 


ac tggtcaca 


aat tgc teat 


tec tgtceae 


28440 


caegegtcag 


1 1 tagcaate 


tacatgt tgg 


ccc t tc t tea 


caeaaeate t 


tgcc tgtaat 


28500 


ggt taggatg 


aagec tggca 


tatate taac 


caggac taac 


gtgccatc tc 


taggaggtaa 


28560 


eacgctagct 


ccagctgggg 


acgagcgcc t 


agaagcec tc 


gtcc tgaegg 


gatggggega 


28620 


ggegtgcgtc 


agatcgcctg 


tcgccacc ta 


acccgcgatc 


tgaccggtct 


gtgactggtc 


28680 
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acagaccgga 


taaacgagtg 


cactgcact t 


cgt tacatgc 


ggcgtgacac 


gctcagccaa 


28740 


accgcaa t aa 


atgtggt tag 


gtgagccccg 


ctgtgc tcac 


c taacccata 


cacgcggagc 


28800 


aaaaacccac 


gaggggtcgg 


ggcgcctcgg 


ccctcggggc 


cgaggcgggt 


gcggtccgac 


28860 


cccctcgggg 


ggactaagag 


gagggcgaac 


acatcaccc t 


cgggcccgac 


gtcccccgag 


28920 


ggtgccaggc 


cacgtgggcg 


at tgtgtctg 


cctcaaacct 


c tagtcatga 


tactcc tgat 


28980 


cccatgtcat 


cgacaaggcc 


atccgaatgt 


at taaggagt 


aaaagt taca 


agaaaaaaca 


29040 


ccacaatgca 


ccaaggtgca 


tgaccacaca 


ccatacac ta 


cccccaagca 


caaaccac tg 


29100 


agggtgaagc 


c tagcaccaa 


acgaccgcca 


c taagtgtga 


ccaaacgccg 


c taggcctac 


29160 


ggcagcaaca 


catagatgag 


act tcgaaaa 


cgatgccacc 


aaggtggtca 


cgacatgt ag 


29220 


gatgctgcca 


tcgtccatc t 


aaaaagatgt 


ggt tt tcacc 


cagagaaact 


catcaagaag 


29280 


gggagagggt 


aaccc t tgac 


agcgccccaa 


ggaggt tacg 


acgcccgaag 


gcgtagccgc 


29340 


tgccggtccg 


gtgaaccacc 


ggactaggct 


tccgcc tagg 


accctatagc 


c t tgatcgca 


29400 


gatcaccgt c 


caccac tcag 


aaccaccaca 


cagacaaaag 


gtagcacgt a 


get tceaeeg 


29460 


caccgcaccg 


acgcccct tc 


gtcggccgac 


tccatcgaac 


caccatccct 


gagagc tggc 


29520 


ccaggacccc 


tccgt tccac 


cacccgccgg 


ccgcc t tgcc 


agtt ttggcc 


aaaggagaac 


29580 


ccgggac tgg 


gtgacat tgc 


t tcggcagcc 


tgagc t tccc 


ccgctggcga 


gctgctgtct 


29640 


caatccaacc 


tagaaactcc 


ccgcaaaaga 


aggggatgag 


c tctaggaag 


ggcgagggtg 


29700 


ccgaccggca 


acgaggaaga 


caacccatcg 


actccagc tc 


cc 1 1 tgcact 


accatctggg 


29760 


cc tgcgccaa 


tgccggatac 


gctgtcgc tc 


cggctccggc 


gccacccacc 


tgcaccccc t 


29820 


t tgcctggtc 


tccgcgcccc 


tec tggctgc 


gtcgcgccgc 


ccagctggcc 


gctaagggca 


29880 


ccacgacggc 


cgcccggcta 


ccgaggcctg 


gccgcgccat 


gggacagctc 


gcgctggcac 


29940 


cagcgagcca 


cggccgtcgc 


gctgt tgccg 


gcgccagcga 


gcacaaccgc 


cage tccaag 


30000 


ggccgagcat 


gccac tgagc 


cgccgccgc t 


gccgcccggg 


ccggctgcac 


gtcaccggcg 


30060 


cacacgaccg 


cacgccgcca 


cgc tccgcc t 


ccgcgcccga 


ggcagcccca 


tgccat tgcc 


30120 


gcgcacc teg 


cccgcccgc t 


gccgagccgc 


caccgcgcac 


ct tgctgagc 


cgceaccgee 


30180 


gtccctagcc 


gcctcgtgcc 


gccgccacgc 


cagatccagg 


cgcgggatgg 


ceggatcegg 


30240 


cct tgggggc 


gccggatccg 


ccgcc tcccc 


acaccgccac 


ggcgtcacca 


cctccgaccg 


30300 


cagtgagggc 


t tcgtcgt 1 1 


gccccatcc t 


catcgcgtcg 


aggaggaaga 


cgccaagaaa 


30360 


aaagggcc tc 


gccgc tgcct 


tcct tgctcg 


c tgccggc 1 1 


cgccgccggc 


gage tccggc 


30420 
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ggcggcgagg 
gccgcccgtg 
agt tc tccac 
tgt taagctc 
gaagggt tct 
gtatatat tg 
gaaac 1 1 tag 
acgagcaata 
aatcaataca 
accggtt t tg 
tataacaaat 
act tc 1 1 1 tc 
aat tcgat t a 
ttacc tctcg 
ttttatatta 
t taagcacca 
tctgtgt taa 
ctaaaaaaaa 
t taaaccgtg 
tttatttttt 
cctaaat tea 
aaat t tatgt 
gtaaaat 1 1 1 
t taaaatctg 
att tt tatat 
gat 1 1 atcaa 
aac tgcggcc 
1 1 1 tataaat 
tcgtatact t 



tgggggagaa 
cgagagcgac 
gt tatgtaac 
tctt teat tc 
taactaccat 
atgc tacat t 
c t tgaaccgt 
get tgccet t 
ecggt t taat 
gcaeagt tgc 
tggtatgtct 
t tecaaaata 
ggt tgtctag 
ggatggaggg 
gtcaaat 1 1 1 
cactagt t tc 
aaatgc tgc t 
tcaaaacgac 
ct ttgatttt 
t tcctaaac t 
ataaaaaact 
tt tttttctc 
taaagagata 
ac tcaaataa 
taataat aat 
aacaggatgg 
accct 1 1 tat 
taaccgtgac 
cagegecaaa 



gaagtgggga 
ggtggggggg 
tcaatttgt t 
cctttet tct 
tac tcctaca 
ttatgatett 
catc t tcacc 
acgt teat ta 
aacgecat 1 1 
aaac t tgcaa 
cgtctggtac 
taagaatata 
att tatagt t 
agtagt 1 1 tg 
ategagt t ta 
at taaat t ta 
atatt tttet 
t tataatatg 
agagcatcac 
gaaaatagga 
aaaaaactaa 
t tecacgege 
cet tataega 
agate tatat 
t aa t a 1 1 1 1 1 
acgt tgt t ta 
cacacaaat t 
caaaact tat 
tagcacggcg 



gtgggcagct 
gggggact tt 
taaeeataga 
tee tggt 1 1 1 
eatctaat 1 1 
aagataatet 
acaat t tgag 
1 1 1 ageatga 
tateacgt ta 
taaat tct 1 1 
taagt tgcta 
gtat tggat t 
gtatgtaatg 
actttttttt 
actaagt t ta 
geatggaata 
ataaaegtag 
aaatggagga 
taa tatgt t a 
agtggaaata 
aggtggatce 
geagaacaga 
etect tecgt 
atecaat t ta 
aaaat taaat 
taaeagegte 
1 1 tgacaat t 
t taaaaataa 
ccgace tece 



agggtt tttt 
ccaacc tc 1 1 
aagtaagaaa 
get tecatea 
tt ttctcaga 
cet teaeat t 
cccaat t tgc 
ac tac t acta 
atatatgt 1 1 
ee tac t tetc 
tat tatgaga 
agatat tate 
t ataat tcgg 
t tc t tataaa 
tagaaaaaaa 
tat 1 1 tgata 
teaaat t taa 
agtagt agae 
gcaataatc t 
ctec tecate 
etc tat taaa 
tate tegate 
at t tccaaaa 
catgacacat 
ta 1 1 agcaat 
t agace taga 
tgacact t tc 
tctttttgtt 
cet tecccte 
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cgccccccaa 30480 
ccagtgttct 30540 
cetaccagcg 30600 
catgteaagt 30660 
tetttegeag 30720 
accctctget 30780 
acagagcaca 30840 
actacccaag 30900 
catteaaeae 30960 
cateeeataa 31020 
tggagggage 31080 
tagatteacg 31140 
taataggtta 31200 
tcgetttgat 31260 
ttageaaeat 31320 
atatatttgt 31380 
ataagttaga 31440 
tataacaaat 31500 
atecctaaaa 31560 
taagagagag 31620 
ctaccgcaaa 31680 
aagttageat 31740 
geaaaeggat 31800 
gtttcgeega 31860 
ttgtttggag 31920 
cgcgcttgca 31980 
caaaaattaa 32040 
gagcgcaaaa 32100 
ecctctatec 32160 
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tccac tgc tg 


ccgcccacc t 


c tccgtat ca 


gctgcgtege 


gt tggt t tec 


gceggcgctg 


32220 


c tgctgctgc 


accagtccgc 


tagggcgggc 


gggcatggeg 


egccgcgccg 


ct teccgegt 


32280 


ccgcgccggc 


gctgt tggcg 


ccct tcgc tc 


ggagggcteg 


acccaagggc 


gagggggceg 


32340 


cacggggggc 


agtggcgccg 


aggacgcacg 


ccacgtgt tc 


gacgaat tgc 


tccggcgtgg 


32400 


caggggcgcc 


tcgatctacg 


get tgaactg 


cgccc tegcc 


gacgtcgcgc 


gtcaeagccc 


32460 


cgcggccgcc 


gtgtcccgct 


aeaaecgeat 


ggcccgagcc 


ggegeegaeg 


aggtaac tec 


32520 


caac t tgtgc 


acc t acggca 


t tc tcategg 


t tec tgctge 


tgcgegggec 


get tggaeet 


32580 


cggtt tcgcg 


gcc t tgggca 


atgteat t aa 


gaagggat 1 1 


agagtggacg 


ecatcgee 1 1 


32640 


cac tcctc tg 


c tcaagggcc 


tc tgtgc tga 


caagaggacg 


agcgacgcaa 


tggacatagt 


32700 


gctccgcaga 


atgacccagc 


t tggctgcat 


accaaatgtc 


t tctcctaca 


atattcttet 


32760 


caaggggctg 


tgtgatgaga 


acagaagcea 


agaagctc tc 


gage tgctcc 


aaatgatgcc 


32820 


tgatgatgga 


ggtgac tgcc 


cacc tgatgt 


ggtgtegtat 


aeeactgtca 


teaatgget t 


32880 


c t tcaaggag 


ggggatctgg 


acaaagc t ta 


cggtacat ae 


eatgaaatge 


tggaccgggg 


32940 


gat 1 1 tacca 


aatgt tgt ta 


ee taeagc tc 


tat tat tget 


gcgt tatgea 


agge tcaage 


33000 


tatggacaaa 


gccatggagg 


tact taccag 


catggt taag 


aatggtgtca 


tgcctaat tg 


33060 


caggacgtat 


aatagtatcg 


tgcatgggta 


t tgc tc t tea 


gggcagccga 


aagaggctat 


33120 


tggat t tctc 


aaaaagatgc 


aeagtgatgg 


tgtcgaacca 


gatgt tgtta 


ct tataactc 


33180 


gc tcatggat 


t atct t tgca 


agaaeggaag 


atgeaeggaa 


gc tagaaaga 


tgt tegat tc 


33240 


tatgaccaag 


aggggcctaa 


agee tgaaat 


tae taeetat 


ggtacee tgc 


t tcaggggta 


33300 


tgc taccaaa 


ggagccct tg 


t tgagatgca 


tggtctet tg 


gat t tgatgg 


tacgaaaegg 


33360 


tatccaccct 


aatcat tatg 


tt ttcagcat 


tc taat atgt 


gcatacgcta 


aacaagggaa 


33420 


agtagatcag 


gcaatgct tg 


tgt tcagcaa 


aatgaggcag 


caaggat tga 


atccggatac 


33480 


agtgacc tat 


ggaacagt t a 


taggcat ae t 


t tgcaagtca 


ggcagagtag 


aagatgctat 


33540 


gcgt tat 1 1 1 


gagcagatga 


tcgatgaaag 


ae taagcee t 


ggeaacat tg 


1 1 tataactc 


33600 


cc t aat teat 


agtc tctgta 


tc 1 1 tgaeaa 


atgggaeaag 


ge taaagagt 


taat tc t tga 


33660 


aatgt tggat 


cgaggcatc t 


gtctggacac 


tattttet tt 


aat teaataa 


t tgacagtea 


33720 


t tgcaaagaa 


gggagggt ta 


tagaate tga 


aaaactct 1 1 


gaec tgatgg 


tacgtat tgg 


33780 


tgtgaagccc 


gatatcat ta 


cgtacagtae 


tctcatcgat 


ggatat tget 


tggcaggtaa 


33840 


gatggatgaa 


gcaacgaagt 


tac t tgecag 


catggtc tea 


gt tggaatga 


aace tgat tg 


33900 
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tgt tacatat 


aatact t tga 


t taatggc ta 


c tgtaaaa 1 1 


agcaggatgg 


aagatgcgt t 


33960 


agttcttttt 


agggagatgg 


agagcagtgg 


tgt t agt cct 


gata t tat ta 


cgtataatat 


34020 


aat tc tgcaa 


ggt ttat ttc 


aaaccagaag 


aac tgetgct 


gcaaaagaac 


tc tatgtcgg 


34080 


gat taccgaa 


agtggaaege 


agct tgaact 


tageacatae 


aacataatec 


t teatggget 


34140 


t tgcaaaaac 


aatcteae tg 


acgaggeact 


tegaatgt 1 1 


eagaacctat 


gt t tgacgga 


34200 


1 1 tacagc tg 


gagac tagga 


c 1 1 1 taaeat 


tatgat tggt 


gcat tgc t ta 


aagt tggcag 


34260 


aaatgatgaa 


gccaaggat t 


tgt t tgcagc 


tc tctcggct 


aacggt ttag 


tgccagatgt 


34320 


taggacc tac 


agt t taatgg 


cagaaaat ct 


tat agageag 


gggt tgctag 


aagaat tgga 


34380 


tgatctat 1 1 


ct t tcaatgg 


aggagaatgg 


c tgtac tgee 


aactcccgea 


tgc taaat tc 


34440 


cat tgt tagg 


aaaetgt tac 


agaggggtga 


tat aaceagg 


gctggcact t 


ace tgt teat 


34500 


gat tgatgag 


aagcact tct 


ecc tegaagc 


atecac tgc t 


tccttgtttt 


tagate 1 1 1 1 


34560 


gtctggggga 


aaatatcaag 


aatateatag 


gt t tetcce t 


gaaaaatata 


agtcet 1 1 at 


34620 


agaatc 1 1 tg 


age tgc tgaa 


gee 1 1 1 tgca 


get t tgaaat 


tctgtgt tgg 


agt tc 1 1 1 tc 


34680 


tcctacagt t 


gtat tagagg 


agggatet tc 


tct ttatgtg 


t aaatagcga 


ggtatgtatg 


34740 


tcacc tc tec 


gaattatttt 


tactetggt t 


cc tagaeggt 


aaaeaageaa 


ttatgttctg 


34800 


cct t tgatgc 


eagaaaaaac 


acaaaagt tt 


gtcgt tatct 


etae taaegg 


ateataaagg 


34860 


aat t tgtaac 


tggagtt tea 


aacttaat tt 


gtctaggeag 


tagt t ttgge 


at tagatcea 


34920 


acat tgtgta 


ggat teat 1 1 


gtgtgtatea 


atetataggg 


1 1 teat taaa 


t ttcgttaat 


34980 


gtgtac tgt t 


taggtgt tga 


atagt t tgac 


ttgt tt tt ta 


ac tgaacaaa 


agatac tgaa 


35040 


atcgt tccat 


teaaeaaaca 


catgt teegt 


taatgaaat t 


at tgtacgt t 


accttt tgtt 


35100 


t tct tac tea 


eaagtgtce t 


ett ttettat 


atectataga 


t tggtacaac 


aaat tat tga 


35160 


t tcaattttg 


gt tttgaaca 


t tgatgatce 


tecetgeact 


attggtgeag 


ctgctct tct 


35220 


attcattttg 


tgaagtgatg 


tgagtaeete 


teaatcccat 


cct tatgett 


c tgtgcatge 


35280 


t teat tccaa 


1 1 1 1 1 taege 


atatcgat tg 


t tt tetttta 


tataaeagte 


eat aaagata 


35340 


atcaca t ca t 


gacaaagt t a 


tt tat t tcta 


cagtat agt t 


ata t aagt at 


teaccagt 1 1 


35400 


tecatgaata 


1 1 1 tggeatg 


tgat tacaaa 


gaagat tat t 


tgagaaaate 


catgc 1 1 1 ta 


35460 


tttcatcttt 


t tgtt tgaag 


t tgaact t ta 


att tatggtg 


taaat t teag 


ttattattge 


35520 


tagcagc teg 


taetet ttaa 


tggtataact 


teact tgtgc 


ttat tctcca 


atate tece t 


35580 


tettgttgtt 


eaggt teaag 


aaaatcat 1 1 


gttggat tea 


gaate tggtg 


tccatt t tct 


35640 
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tc t taaat ta 


t taaatcc tc 


cagtgaatc t 


tgt tgat tec 


aaagcaccat 


cgataggt tc 


35700 


caaac t tct t 


ggaatcagt a 


aagt teaaat 


get taatgga 


t caaataagg 


at tetgaetg 


35760 


cat t tcagag 


gaaatcct 1 1 


caaaagt tga 


agagat tc tc 


t taagctgtc 


aagtgatcaa 


35820 


gtcgc tcgac 


aaagatgaca 


agaaaaeaac 


aaggccagaa 


c.tgtgtecaa 


agtgget tgc 


35880 


1 1 tgt tgaca 


atggaaaatg 


catgct tgte 


tgctgt t tea 


gtagagggta 


agt t ttaate 


35940 


aaatt tct tg 


gtcatgat 1 1 


cect ttatga 


ceat tatat t 


tat t tatatg 


agccaaataa 


36000 


gcagt tgtca 


act tgtcat a 


agt tacat ag 


cace tat t tg 


caat at teat 


gggtggtttg 


36060 


ct tagccctt 


t tc t tcacc t 


get t ttgat t 


gatgae t tec 


ate tgtgt tg 


eagaat tgaa 


36120 


t tggagtagt 


ggactgcac t 


agaageacc t 


atggccat tg 


teatac tagg 


aaggt 1 1 tec 


36180 


c t tatcaaat 


at t tgat tgt 


tacagagae t 


tc tgacacag 


tgtccagagt 


tggaggaaat 


36240 


1 1 taaagaga 


cat taaggga 


gatgggaggt 


ct tgatagta 


tttttgacgt 


tatggtggat 


36300 


1 1 teat tcaa 


cat tggaggt 


gagate tege 


taaeategea 


tat 1 1 tacat 


t tcctttgtt 


36360 


caac tc taat 


ggat tgtgca 


ggc t tgt tec 


1 1 1 1 cgccat 


1 1 tagc 1 1 ta 


atgtgct tga 


36420 


agccacatga 


aagtaatgc t 


tgtccagata 


cat agecaaa 


ggt tgttata 


1 1 1 tggggea 


36480 


tggaaaatgc 


t tgaggtagt 


aac tat 1 1 tc 


atcaggacat 


ggaaaattgg 


c tgcaaeaea 


36540 


aat tatgttg 


ttttatgttg 


caaaaatagt 


1 1 1 1 taatae 


ttttttat tc 


tgcatgtggt 


36600 


gt tagtatct 


tacagt tec t 


ctgatgat ta 


tatcecceae 


gataataaca 


ct tgaaaega 


36660 


taataacact 


tgacatatc t 


acaccaagtg 


aacattat tc 


at t tggatgt 


tac 1 1 1 teca 


36720 


gctat ac t tg 


c tgt tct tgc 


atgtgtaagc 


aagt ttggag 


taaat tgege 


at taat 1 1 aa 


36780 


atgct tggtg 


t tec tate tg 


tgtaettttt 


at tecccaac 


taat aatgca 


ateatat tac 


36840 


gc tgataaac 


tgaataaata 


aat taacaat 


atact tctgg 


tggcaaacct 


tgtgtatcag 


36900 


aatctcataa 


aggatacatc 


cact teagct 


t tggaccgaa 


atgaaggaac 


atct t tgcaa 


36960 


agtgc tgctc 


teetet tgaa 


atgtt tgaaa 


atat tggaaa 


atgccatat t 


tc taagegat 


37020 


gataacaagg 


taatgetec t 


t atatgt tc t 


gt ttcagttt 


agtacceat t 


tec t tct tct 


37080 


gtac t ate 1 1 


c tetcctgat 


t tgt tc tgtg 


caaaatgtgc 


aaaeagtgcg 


ac 1 1 tgt atg 


37140 


tc tgc t taac 


aat 1 1 tc 1 1 1 


tct tec tgaa 


aaagcaatat 


gaactet tac 


at teat 1 1 tg 


37200 


cttct tgcag 


aceeat ttgc 


t taatatgag 


tagaaaat tg 


aacccgaaac 


gctcct tgc t 


37260 


ttctt ttgtt 


ggtgtcat ta 


teaat ac tat 


tgagttat ta 


teaggtat 1 1 


t tc t taataa 


37320 


tacaatgtgt 


tcgetaacae 


aataaaatgt 


1 1 taaacatc 


cagtatgt ta 


aagt tgeagt 


37380 



81/143 



wo 2004/005515 



PCT/JP2003/003154 



ctgacgcc ta 


tt ttgttttg 


c tgcagc tc t 


t tcaat ac 1 1 


cagaat tct t 


c tgt tgt t tc 


37440 


cage tctaca 


tatccgaaat 


egtc taaagt 


e te tcaacag 


agt tactctg 


gt aataacaa 


37500 


acaccaat 1 1 


tgt t tgatca 


gt tgatetcg 


ttggettttc 


tatgcaetgt 


eteaatatag 


37560 


tt tggtcgcc 


at tcaagtc t 


cactaeagat 


gt tgaact tg 


gee tgacaee 


aaatat t tat 


37620 


aaaatgc tac 


etgatatttt 


taatat t tea 


tgt t tee tga 


eceagat tat 


cttgttggt t 


37680 


cctcgtataa 


gt t taat tag 


tgaeat tet t 


gaagett tgt 


t atgeagcag 


atgteatggg 


37740 


gggaac t tea 


1 1 1 aatgatg 


gaaagagcaa 


gaac tcgaaa 


aaaaaaaac t 


1 1 tgtcgaac 


37800 


eagaeaegtc 


at tgttgett 


ate t teaaaa 


teagaagt 1 1 


eteatat tac 


tatatet tet 


37860 


ggtagtgatg 


e tggtetgtc 


aeagaaggea 


ttcaattgtt 


cteeat t tat 


ateaagcaat 


37920 


ggggcatcaa 


gtggt teat t 


aggcgagagg 


eacagcaatg 


gtagtggt tt 


gaagt tgaat 


37980 


ataaaaaagg 


atcgtggcaa 


tgcaaatcca 


at tagagget 


caactggatg 


gat ttcaata 


38040 


agagcgeaea 


gt tetgatgg 


gaac t ccaga 


gaaatggcaa 


aaagae tceg 


te tate t taa 


38100 


aatgtaatea 


ccgacagtgg 


tggtggtgat 


gaccc 1 1 1 tg 


cat t tgaeeg 


cegegtegge 


38160 


gtcgeeacca 


egtaatcgce 


eaegtege tg 


ccccege tge 


caegtegteg 


acegegeacg 


38220 


gtaateacac 


gcatc tcgag 


geegcegeta 


getgatatct 


te teateegg 


ttgatttgtg 


38280 


att t tggcgt 


1 1 1 tgcagtg 


gtgatggegg 


ggggcgaceg 


tggeegaggc 


gtggagtgce 


38340 


atcegcatca 


gggtgtateg 


gecgcgetge 


tccgece tgg 


teegeaggct 


t tggcggcga 


38400 


gctggcggeg 


gagggagaet 


gtggtgagat 


eggat t tege 


cgetggtggt 


gtegctacca 


38460 


tgggggat te 


gccgcaggcg 


c te teaggt t 


tgcagec tee 


teeae tc tet 


tecett tt t t 


38520 


att tt tt ttt 


c tcgeaaaat 


gtgt tgtgat 


gt tegtcteg 


ctgggeaggc 


ctcatagcea 


38580 


t taatgtagt 


t tgctggaac 


at t tacat 1 1 


ggaacgt tgt 


tggcaat tge 


t tgaeaaaat 


38640 


gtggaat tgt 


ggaggggaga 


aaaatcat 1 1 


gaacctgcag 


tgaeaaaat t 


gceatc tc ta 


38700 


att ttaaaac 


tgaaggtgtg 


gaaatcaaac 


ataateat tg 


ccagcgcatc 


at tct tgt ta 


38760 


aecaceatga 


tatat tgt tg 


gt tataaeag 


t tagc teeae 


accaacet tg 


aaggtgteaa 


38820 


tagaatgt 1 1 


agt at aaat t 


gaggagaaca 


ggeagt tgt t 


aagact ttet 


aaagaac t tg 


38880 


tagcage taa 


tae tagctat 


tgtgeat t tg 


tgt t teatgg 


aat t tgagea 


geaatggata 


38940 


t ttet tacta 


agatgtatga 


tgcaaaaeaa 


aaaaetatgt 


ctataeagt t 


taeatgtaat 


39000 


gtgcggatgc 


aaataaaate 


atgtacatgg 


acaaae teat 


gggat teata 


cegaat tcca 


39060 


gaat tgcat t 


tct tatgtgg 


ttaettttgt 


tgttgatttg 


gt taccagae 


atcgatgtga 


39120 
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1 1 tcaagggt 


cagaggggt t 


tgc t tc t acg 


cggtggctgc 


agt tgcagca 


atet ttttgt 


39180 


t tgtcgccat 


ggt tgtggt t 


catccact tg 


tgc tec tat t 


tgaccgatae 


cggaggagag 


39240 


t tcaggaaaa 


aaat t tgaaa 


atacccat 1 1 


t t tgaaaaag 


at t tacgt 1 1 


atatacac ta 


39300 


gtatgaagaa 


1 1 tgcgaaaa 


tataac taat 


ccgcagatcg 


gt tatgcggg 


agcgcaacaa 


39360 


aagtatggcg 


tggcggcgcg 


gagtggacgg 


ccgaggcgt t 


cgcgcggaat 


ggggctgcgg 


39420 


gaccgagcca 


gtc tcgct tg 


ccggtaacgc 


ggaaecggta 


cgc tccegea 


gegecagtgt 


39480 


gcggaaccgc 


ggcgccaaca 


tttttt tact 


gcatggeae t 


gtgt t taata 


ctgt t tgaca 


39540 


ctgt t tc tgg 


tac tgt 1 1 ta 


cacagt tccc 


gggtcagt tc 


cgcacaatgg 


aggegeggca 


39600 


ccgaccatga 


acaatgtgtg 


aacagtgc tg 


cacagggt ta 


aaacagtgta 


taaactgcgc 


39660 


tgcacagtgc 


tggagtcgct 


ggccac tgcg 


gt tccgcgt t 


t tggaaccgc 


gggaccgtcg 


39720 


cgat tccgcg 


1 1 1 tggagct 


gccggaccat 


gacggt tccg 


cgcaggateg 


tcggtcccgt 


39780 


at 1 1 tgaatc 


tgcggaaccg 


tcgc tgtccc 


gcgt t tecgt 


t tegcgggat 


gegtatat 1 1 


39840 


t tat aaaacc 


tc t ccatgca 


tgtat ataaa 


cataaat tat 


tgaaaaaata 


agtat at t tg 


39900 


caaat 1 1 1 1 1 


tcgagagc tc 


agcac tacat 


tgcaaagat t 


tgggcaac tc 


tgacaat t tc 


39960 


catgt tc tac 


aagct tgacg 


tcgagggaat 


ggagaacctg 


ccaccgaata 


gtagccctgc 


40020 


tatctatgt t 


gcgaaccatc 


agagt t ttt t 


ggatatctat 


accct tetaa 


c tc taggaag 


40080 


gtgt t tcaag 


1 1 tataagca 


agacaagtat 


atttatgttc 


cgaattat t t 


gatgggcaat 


40140 


gtatc tc t ta 


ggagtaat tc 


ct t tgcggcg 


t atggacage 


aggagecage 


tggtatgget 


40200 


gtagtc teat 


ccctgct ttc 


t taagt agac 


a t at atgeaa 


1 1 acagaat t 


tggt aaacaa 


40260 


acaagat 1 1 1 


atgaatcata 


tatgat tttg 


gggaaaacac 


caaacte tc t 


t tggtggctg 


40320 


cct tgaacat 


agt tc tat tc 


acacagt tat 


agcacct tct 


t taaaatgaa 


gaactt tgt t 


40380 


gcatacacat 


atggccaaac 


cacataatga 


attttgttta 


tttctatctt 


tgaatgt tag 


40440 


cacct tat tt 


tcatgcatat 


catgc taat t 


tgct tgccca 


cgt tgagtgg 


gaattt tttt 


40500 


ccatgt 1 1 ta 


taat ttatat 


atgt tc taga 


ct tc tagtec 


acaat t tatc 


tac t teatgt 


40560 


tec tgagcct 


c tagtatggc 


tggtagcaga 


etaggtgc tg 


agtgetgtcc 


at 1 1 1 tgcag 


40620 


ac tgaagaga 


ggagaaatac 


aggac tgtcc 


gt tgt tagtc 


agat t tgtaa 


aaat agac tc 


40680 


tgatgtagt t 


tat 1 1 tagcc 


cctatt ttat 


at t taacaat 


acaaatatat 


aacgtatcc t 


40740 


aagaact tat 


cgtaatt tag 


gagaagt tgc 


tcgt t teat t 


aaat taaac t 


gtgaagtaaa 


40800 


aatgtgtgct 


cgagtctgtc 


aatgcaatcc 


tgtgttcttg 


1 1 tgaagata 


tggtgtaggg 


40860 
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caggc tagga 


tcgaacac tg 


aatggtaaga 


c tgct tc tgc 


c t teat t tgt 


geact tggtg 


40920 


ctgccacgcc 


gat taagcag 


tagaaeaaag 


taat 1 1 tgte 


gtgcacaaat 


gagt tatat t 


40980 


teat tgaaaa 


tegaagtgaa 


aatgaaecaa 


aagatagaag 


aaaaggggaa 


act tggtaat 


41040 


tatatac tec 


aeaaat t tat 


tggtaagat t 


tgatat taga 


ege tegat ta 


e t tgge t taa 


41100 


gt taaggata 


tcaaat t tgg 


ggaagcacea 


aaggaat tat 


tgtgaaggag 


t tgtgggtge 


41160 


ataacgt tat 


e tac taggt t 


caaatcc tag 


tgac tatgaa 


tat taatgag 


taaggtaagg 


41220 


gat ttattgt 


taatt ttagt 


t tc 1 1 taaga 


t tgtgtccgg 


gtacaccat t 


cggtaagtgt 


41280 


aataatgt 1 1 


tgtat tggat 


teaet tgtgt 


tacgtgeatg 


tgat t tacet 


tttcatttgt 


41340 


ttctgegt tc 


tgggtatgaa 


1 1 tgaegaga 


t tccatggte 


ageteaaeat 


ateagt tac t 


41400 


gcgtgtcaag 


egatet tata 


tggtatgege 


aeaagegat t 


gtatacggat 


atgaeagtat 


41460 


aaegtgtgat 


at tgataega 


tgt teet t te 


et t tataaag 


gaaeaaagae 


tttt t taaaa 


41520 


aaaagaaggg 


gtat tac taa 


aaaeeaaaat 


gtcaaaaaea 


aaatat cagt 


geacatggea 


41580 


agtgtgcacg 


agcaatagc t 


tgccc t tacg 


t teat tat 1 1 


agcatgtac t 


ac tactaact 


41640 


aegeaaaaat 


caat tcaccg 


at tat taaac 


tgt taacate 


att t tagcac 


gt taacatat 


41700 


gt t teat tea 


aeacaecggt 


1 1 tggeaeat 


t tacaaaett 


geaaagt tgc 


aataeteeet 


41760 


tegt taeata 


geataagaga 


t tt taggtga 


atgtgaeaea 


tetatecaaa 


t teat tatae 


41820 


tagaatgtat 


caeegcc tee 


acgcegggag 


ggagagegee 


geeggtggag 


aaagggggag 


41880 


ggagtggtcg 


aggggaacca 


gtagggtgcc 


e teccegteg 


ecgeeteecc 


gtggccgcge 


41940 


cggcgagaca 


ggaggaagag 


ggggatatgg 


ageggegccg 


ccggtgaggg 


cgcgcgcgcg 


42000 


ggggggageg 


gegacgeegg 


tgaggaaggg 


aaggggagtg 


gtgget ttga 


gagagatagg 


42060 


ggggaggaaa 


aatgat 1 1 ta 


gagt tagggt 


t tgggc tgct 


gagtttttat 


atagateggg 


42120 


ateaatcagg 


aeegteeatc 


agateggaea 


aetaeggct t 


etecegegt t 


gggcegggtg 


42180 


ceae t cc tag 


gt tgeeeaca 


etat tgggcc 


aeatgtaegc 


teegcgtgaa 


ataagt teac 


42240 


1 1 1 aggtcct 


t taagt tgcc 


tc tgaat tgt 


teccaggceg 


gecgeae tat 


tgggccaeee 


42300 


cat aggccat 


gtgtacgctc 


cgcacagaat 


aat t tcgc 1 1 


t age tccc 1 1 


aat t tgtccc 


42360 


e tcaaac tec 


taaaaeeagt 


geaaatet 1 1 


aat 1 1 1 tagt 


teaeecat tg 


caac teaegg 


42420 


geatat t tgc 


t agtgacat a 


taatatgaaa 


cgaaggatgt 


ageagae t at 


agaat t taaa 


42480 


ctgtget t tc 


at 1 1 tagage 


atcaetaaet 


gt tat t taga 


tttt tattta 


aataaatgct 


42540 


gaaatgatgt 


ttttattatg 


aaaat tagea 


at aaage tee 


eaaaat t tea 


aaaaaaaat t 


42600 
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aaaagagat t 


tat taatcat 


ggt t aat t ta 


at taaaaat t 


aaatc taacc 


ata teat at t 


42660 


at t tcacggt 


ccgtgatgag 


gaaatggcag 


c tgc tatcac 


t tacggtggg 


agagaagggg 


42720 


cat tgt t tat 


ttttataact 


ate tc t ta ta 


actcccatga 


aactataaaa 


taaatataat 


42780 


cat tatcata 


acat tagt 1 1 


tttttccatt 


gcaacgcaag 


ggtaattttt 


cagtacaata 


42840 


aaaaaaataa 


aagtgggcca 


t tctgaacgg 


aaat t tctgg 


ttttttttec 


caagagegee 


42900 


gcacacaac t 


gcgcaagaga 


tcgat cgcga 


tcaccc tgct 


cgtcgccgat 


c tectaeace 


42960 


atccc tgcca 


tctcc t tccc 


ctccactggc 


tgctgctgca 


cc tgtcagct 


agggcgggca 


43020 


tggcgcgccg 


cgccgc t tec 


cgcgctgc tg 


gcgccct teg 


cteggaggge 


tegatccaag 


43080 


ggcgaggggg 


ccgcgcgggg 


ggcagtggcg 


gtggcgcgga 


ggacgeaege 


cacgtgt teg 


43140 


acgaat tgc t 


ccgtcgtggc 


ataccagatg 


tct tc tccta 


caatat tett 


cteaacggge 


43200 


tgtgtgatga 


gaacagaagc 


caagaagc tc 


tcgagt tact 


geacataatg 


gctgatgatg 


43260 


gaggtgactg 


cccacctgat 


gtggtgtcgt 


acagcaccgt 


catcaatgge 


t tcttcaagg 


43320 


agggggatc t 


ggacaaaatg 


c t tgaccaga 


ggatt tcgcc 


aaatgt tgtg 


acc tacaact 


43380 


ctat tat tgc 


tgcgc tatgc 


aaggctcaaa 


c tgtggacaa 


ggccatggag 


gtae t tacca 


43440 


ccatggt taa 


gagtggtgtc 


atgcctgat t 


gcatgacata 


taatagtat t 


gtgcatgggt 


43500 


tttgctcttc 


agggcagccg 


aaagaggc ta 


ttgtatttct 


caaaaagatg 


cgcagtgatg 


43560 


gtgtcgaacc 


agatgttgt t 


act tataact 


cgc tcatgga 


ttatetttge 


aagaacggaa 


43620 


gatgcacgga 


agcaagaaag 


atttttgat t 


c tatgaccaa 


gaggggee ta 


aagcc tgata 


43680 


t tact ace ta 


tggtaccctg 


ct tcaggggt 


atgc t accaa 


aggagccc 1 1 


gt tgagatgc 


43740 


atggtctct t 


ggatt tgatg 


gtacgaaacg 


gtatccaccc 


taatcat tat 


gt 1 1 teagea 


43800 


t tctagtatg 


tgcatacgc t 


aaacaagaga 


aagtagaaga 


ggcaatget t 


gtat tcagea 


43860 


aaatgaggca 


gcaaggat tg 


aatccgaatg 


cagtgaccta 


tggaaeagt t 


atagatgtac 


43920 


t t tgcaagtc 


aggtagagta 


gaagatgc ta 


tgctttat tt 


tgagcagatg 


ategatgaag 


43980 


gac taagacc 


tgacagca 1 1 


gt t tataact 


ccc taat tea 


tagtc tetgt 


ate 1 1 tgaca 


44040 


aatgggagaa 


ggc tgaagag 


t tat t tct tg 


aaatgt tgga 


tegaggcatc 


tgtc t tagca 


44100 


ctat 1 1 tct t 


taat tcaata 


at tgacagtc 


at tgeaaaga 


agggagggt t 


atagaate tg 


44160 


gaaaac tct t 


tgact tgatg 


gtacgaat tg 


gtgtgaagee 


egatatcat t 


acce t tggea 


44220 


ggtaagatgg 


atgaagcaat 


gaagttact t 


tetggeatgg 


tc teagt tgg 


gt tgaaace t 


44280 


aatac tgt ta 


ct tatagcac 


1 1 tgat taat 


ggctae tgea 


aaat tagtag 


gatggaagae 


44340 
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gcgt tagt tc 


1 1 1 1 taagga 


gatggagagc 


agtggtgt ta 


gtce tgatat 


tat tacgtat 


44400 


aacat aat tc 


tgcaaggt 1 1 


at t teaaace 


agaagaac tg 


c tgc tgcaaa 


agaaetc tat 


44460 


gtcaggat ta 


cegaaagtgg 


aatgeagat t 


gaact t tgt t 


agat t taat t 


ggataat taa 


44520 


tccat t taaa 


teaat taaat 


eaaataaat t 


ceaaggetea 


t tatgc tagg 


aat teatgtg 


44580 


aat teat tct 


tetatgggat 


atcaatggga 


tgaagagt 1 1 


tgagaat taa 


teeatt tgat 


44640 


taaggaat tg 


gtaact tata 


teaat taatc 


etaat tgatg 


gatggt tgat 


ggt tgtgtag 


44700 


tggaggatgg 


t tcatggc ta 


gt tgatgaca 


at tagt tgct 


c tat tcctct 


tec tat tcca 


44760 


t tggtaact t 


acatcaat ta 


e tc t taat tg 


attgttggtt 


gatggt tgtg 


tagtggagga 


44820 


tggt tcatgg 


e tagt tgatg 


acaat tagt t 


getccat tec 


tetteetat t 


ceatgae tct 


44880 


tactct teat 


ct tccat tec 


tct tataaaa 


tgagaatgga 


t ttgatctee 


cgegagaaga 


44940 


agaagaeaea 


e 1 1 teatcea 


1 1 1 teaaaag 


c tgt tgetgc 


taeggtaate 


ecatcccgae 


45000 


gagtgtgtgc 


acacgcgt tg 


ggagagtagg 


cc t ccgaaac 


cacgcgt tgc 


tgcgacgt tt 


45060 


gcacagacgg 


gcgggcgatc 


aggtt tttgg 


ggagcgcaag 


gcgcgac tac 


teae tgt teg 


45120 


teaacatcta 


c t tcatc t tc 


accaacatgt 


egaacae tgg 


agacaaggag 


aaggagae tc 


45180 


ccgteaacae 


caacggagge 


aatae tgcet 


caaactceag 


eggaggaeca 


ttct tggggt 


45240 


ataaec t tat 


tacat tat 1 1 


caat tagaag 


ttttactgtt 


aatgt tcatc 


gcaatgteaa 


45300 


eat tgtgtca 


ttatgtgatt 


gt tgatget t 


at teaaegtt 


aageatge tc 


atgt tgat ta 


45360 


cat tcaecac 


tatcac tgga 


tcaaatee ta 


t tgtaaatat 


eatgt t tat t 


atettgt tat 


45420 


1 1 tggat taa 


aat atgccga 


at tatgacca 


aat t tecaac 


aaac t tagca 


eat acaacat 


45480 


aatec t teat 


ggact t tgea 


aaaacaaac t 


cae tgatgat 


geae t tegaa 


tgt t teagaa 


45540 


ectatgt t tg 


atggat t tga 


aget tgaggc 


taggae 1 1 tc 


aacat tatga 


t tgatgcat t 


45600 


get taaagt t 


ggeagaaatg 


atgaagccaa 


ggatttgttt 


gt tgct ttet 


cgtctaaegg 


45660 


t t tagtgceg 


aat tat tgga 


egtacagat t 


gatggctgaa 


aatat tatag 


gacaggggt t 


45720 


gc tagaagaa 


t tggatcaac 


tetttett tc 


aatggaggac 


aatggetgta 


e tgt tgae tc 


45780 


tggcatgc ta 


aat t teat tg 


t tagggaact 


gt tgcagaga 


ggtgagataa 


ccagggctgg 


45840 


cact tacct t 


tccatgat tg 


atgagaagea 


ct 1 1 tccc tc 


gaagcateca 


etget tect t 


45900 


gt t tatagat 


ct t t tgtctg 


ggggaaaata 


teaagaatat 


catatat t tc 


tccc tgaaaa 


45960 


ataeaagtec 


1 1 tatagaat 


ct t tgagctg 


e tgaagcat t 


t tgcaget 1 1 


gaaat tetgt 


46020 


gt tggaat tc 


t tttcteeta 


cagtecgat t 


agaggaggga 


tct tc tetgt 


atgtgtaaat 


46080 
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agcgaggtat 


gtatgtcacc 


tc tccgaat t 


att t tgac tg 


tggt tcctgg 


ac tgtaaaca 


46140 


age tat tatc 


ttctggtgtt 


gatgccagaa 


aaaacacaaa 


agt t tgtcgt 


tatctctac t 


46200 


aacggatcat 


aaaggggt 1 1 


gtaactggag 


tt tcaaactt 


aaggtatc ta 


ggcag taggt 


46260 


atatat tgat 


cctacatct t 


atgatc t taa 


gatgatatcc 


t tc teat tat 


cctctgctga 


46320 


aactt tagct 


tgaaccgtca 


tctacaccac 


aat t tgagcc 


cct tagcaca 


gagcacaacg 


46380 


agcaatagc t 


tgccct tacg 


ttcattattt 


agcatgcact 


actactaact 


acccaataat 


46440 


caatacatcg 


gt tat taaac 


tgt t tgtaca 


gt t taataat 


gtcat 1 1 tat 


cacgt t aaca 


46500 


tatgt ttcat 


tcaacaccac 


accggt t t tg 


gcacagt tgc 


aaac t tgcaa 


taacat 1 1 1 1 


46560 


actact tctc 


cgccccataa 


tataacaatc 


tcgt tccata 


ctatat tgct 


atat tacggg 


46620 


acggatgaag 


tac t tc 1 1 tc 


ct tccaaaat 


ataagaatct 


agtcctagat 


tagatat tat 


46680 


t tggat tcac 


gaat t tgatt 


aggctatcta 


gat t tgtagt 


cgtatgtaat 


gte taat teg 


46740 


gtaataggt t 


at tacctctt 


tggatggagg 


gagtagt 1 1 1 


t at t tcgtac 


tecctctgt t 


46800 


tcatat tata 


agttgt tttg 


acttt t ttct 


t agtcaaat t 


1 1 at tgagt t 


tgac taaat t 


46860 


tatagaaaaa 


aaat tagcaa 


cat t taagca 


ccacat tagt 


t teat taaat 


gtagcatgga 


46920 


atatattttt 


ataatatgt t 


tgttttttta 


t taaaatgct 


actatat 1 1 1 


tctataaatg 


46980 


tagccaaat t 


taaagaagt t 


tgat tacgaa 


aaaaaatcaa 


aatgacatat 


aatatgaaac 


47040 


tgaggatgta 


gcagac tata 


gcaaat t taa 


actatgct t t 


tatt ttagag 


catcaceaaa 


47100 


agagatagcc 


taaatc t tat 


ct taactaat 


taaaatat tc 


ataatt t tec 


t ttcgtcaca 


47160 


t taaat 1 1 tc 


gtccgtaaat 


ccgat tgaaa 


tccaac taga 


caatccaaaa 


aat agagaaa 


47220 


aagaacagaa 


aaaataataa 


aaagcacaca 


aatc t tatct 


caatcccgeg 


ggaage tgcc 


47280 


gatgccgccg 


aatccgctcg 


agcgccgccg 


ccgccgctca 


cggggaacga 


tgtcgctgct 


47340 


atcgcacgtg 


gtatgggagg 


gcgccgccgc 


cgc tgct tgg 


gagataggat 


atggagagag 


47400 


aaggaaatgt 


gagggagggt 


taggt 1 1 1 tc 


cccat tcgta 


tct tcagcga 


caeggaggcg 


47460 


atccaagc tg 


tccatcagat 


cagacggc tc 


agaacgcc tc 


catct tcagg 


ccgcgcatgc 


47520 


t tgatgggcc 


gagggaaggc 


cggagggtcg 


aacaaacgta 


gtcagaggag 


gagttggagg 


47580 


aggtaaagta 


gaat t tat 1 1 


gcgggc tgag 


atagtaaatg 


gactgaaaat 


ggcccataga 


47640 


gaaat tggga 


att ttattta 


aataaatgt t 


gaaaaggtgt 


t tatat tatc 


aaaat tagaa 


47700 


at taagctcc 


gaaaat 1 1 ta 


aaaaatat tc 


aaagagcat t 


at taatcatg 


at taat t taa 


47760 


taaaaat taa 


atccaaccat 


atcatat tat 


t tcacggcgc 


gcagtaggaa 


aatgcgcagc 


47820 
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tgt tgtcgc t 


tacggtggga 


gagaagggac 


attgtt tatt 


t tcagaac ta 


tc 1 1 1 ta t aa 


47880 


c tcccatgga 


ac 1 1 taaaat 


aaatataa tc 


at tat tat ag 


cat tagt 1 1 1 


tt tctgtctt 


47940 


1 1 1 1 1 tcccc 


aagagcgccg 


cgcagaagag 


ategatcgeg 


atctceetgc 


cecgacgteg 


48000 


ccggccgatc 


tctcat tctc 


tccacgecet 


getegtegce 


gate tectac 


accatcce tg 


48060 


ccatc tcctc 


ct tcccctcc 


ee tetatcct 


ecactggtgc 


cgeccaec tc 


tccgtataag 


48120 


acaaac tgcg 


t tgcggcgt t 


ggt t tccgcc 


ggcgc tgctg 


c tgcacctgt 


cage tagggc 


48180 


gggcatggcg 


cgccgcgccg 


c t tcccgcgc 


tgt tggcgcc 


ct tcgctcgg 


acggctcgat 


48240 


ccaagggcga 


ggaggccgcg 


cggggggcag 


tggcgccgag 


gacgcacgcc 


acgtgt tega 


48300 


cgaat tgctc 


cggcgtggca 


ggggegee tc 


gatctacggc 


t tgaaccgcg 


cec tegcega 


48360 


cgtcgcgcgt 


cacagccccg 


cggccgeegt 


gtccegetae 


aaecgcatgg 


cccgagetgg 


48420 


cgccgacgag 


gtaac tcccg 


ac t tgtgcae 


c tacggeat t 


c tcatcggt t 


gctgetgccg 


48480 


cgcgggccgc 


t tggacctcg 


gt t tcgcggc 


ct tgggcaat 


gtca t taaga 


agggat t tag 


48540 


agtggaagcc 


atcacc t tea 


ctcctc tgct 


caagggcc tc 


tgtgccgaca 


agaggacgag 


48600 


cgacgcaatg 


gacatagtgc 


tecgeagaat 


gaccgagc tc 


ggt tgcatac 


caaatgtc 1 1 


48660 


c tcctacaat 


aatc t tc tea 


acgggctgtg 


tgatgagaac 


agaagceaag 


aage tc tega 


48720 


gt tgctgcac 


atgatggctg 


atgatcgagg 


aggaggtage 


ceace tgatg 


tggtgtcgta 


48780 


t accac tgtc 


atcaatggc t 


tc t tcaaaga 


gggggat tea 


gaeaaaget t 


acagtaeata 


48840 


ccatgaaatg 


c tggaccggg 


ggat 1 1 tacc 


tgatgt tgtg 


ace tacagc t 


c tat tat tgc 


48900 


tgcgt tatgc 


aagggtcaag 


c tatggacaa 


gccatggagg 


t ac t taccac 


gatggt taag 


48960 


aatggtgtca 


tgcetgat tg 


eatgaeatat 


aatagt tatt 


tc t tgaaatg 


t tggategag 


49020 


gcat t tgtct 


ggaeaetat t 


t tot t taat t 


eaataat tga 


cagteat tgc 


aaagaaggga 


49080 


gggt tataga 


ate tgaaaaa 


etct ttgaec 


tgatggtacg 


tat tggtgtg 


aagectgata 


49140 


teat tacata 


eagtaeactc 


ategatggat 


at tgct tgge 


aggtaagatg 


gatgaagcaa 


49200 


tgaagt tact 


t tctggcatg 


gtc tcagt tg 


ggt tgaaace 


taatactgt t 


ac t tatagea 


49260 


ct t tgat taa 


tggctactgc 


aaaat tagta 


ggatggaaga 


cgcgt tagt t 


c 1 1 1 1 taagg 


49320 


agatggagag 


eagtggtgt t 


agtcc tgata 


t tat tacgta 


taacataat t 


ctgcaaggt t 


49380 


tat t tcaaac 


cagaagaae t 


gc tgc tgcaa 


aagaac tcta 


tgtcaggat t 


accgaaagtg 


49440 


gaacgcagat 


tgaact tagc 


acataeaaca 


taatect tea 


tggact t tgc 


aaaaacaaac 


49500 


tcac tgatga 


tgcae t teag 


atgt t teaga 


ace tatgt 1 1 


gatggat t tg 


aaget tgagg 


49560 
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ctaggact tt 
aggat t tgt t 
tgatggc tga 
caatggagga 
tgt tgcagag 
act tttccct 
atcaagaata 
gc tgaagcat 
tagaggaggg 
tat ttttact 
aaaaacataa 
gt t tcaaact 
gt t teat taa 
aac tgaacaa 
aatatat 1 1 1 
ate tcaacgt 
tat t tacetg 
eagaatataa 
gtggagggt t 
tgtgat tggt 
t tat tctaga 
ctcgatgggt 
acatggaata 
gataatagct 
ctgeeaceac 
tc tccaagac 
gtggaaatca 
aaatggageg 
at tcaaaata 



caaeat tatg 
tgt tgc t tie 
aaatat tata 
caatggetgt 
aggtgagata 
cgaageatce 
t tataggttt 
1 1 tgc age 1 1 
atct tctetg 
gtggt tccta 
aagtt tgtcg 
taatgtgtct 
at t teateta 
aagat atgt c 
t tatggaaea 
at tat tatgc 
tgtgaggcag 
gaagt tttag 
gtgat tgeat 
tgggaagaga 
acaatac tgt 
tt tgagctta 
aaggatgaca 
gt aaatctat 
eccaceaeea 
atgtgggatc 
cggaeagace 
taaac t tgge 
gat ttcctct 



at tgatgeat 
tegtc taaeg 
ggaeaggggt 
actgt tgact 
aecagggctg 
ae tgc t tcct 
c tccc tgaaa 
tgaaat t c tg 
tatgtgtaaa 
gae tgtaaac 
t tate tc tac 
aggeagtaat 
tgtgtaetgt 
tgaagc 1 1 tg 
agat tggatt 
acatgtae ta 
eaaggagtga 
agt tggaeac 
gagtagtgga 
atgt tggtag 
tgtgctcaag 
atcctgggac 
gcatgat t tc 
actact t taa 
ac tetcaaaa 
ac tgtcaatc 
atggagc tct 
aagcaaaaaa 
ctgcat tgtg 



tgc t taaagt 
gt t tagtgcc 
tgctagaaga 
c tggcatgct 
gcac t tacc t 
tgt t tataga 
aatacaagtc 
tgt tggaat t 
tagcgaggta 
aagcaat tat 
taaeggatea 
1 1 tgacat ta 
t taggtgt tg 
1 1 e 1 1 1 acca 
gtatagaatg 
atcatgaaat 
gatggataac 
gat tat taag 
ggtaggtggg 
agaagt tgt t 
aagcgt tcca 
at tcagtatc 
1 1 tgtc tc ta 
aaggagtagt 
t tc tgacatg 
cc t tc tccaa 
caaccataat 
c teaaat taa 
ctgt tatgat 



tggcagaaat 
gaat tat tgg 
at tggatcaa 
aaat t teat t 
t tecatgat t 
tettttgtet 
ct t tatagaa 
c 1 1 1 tc tec t 
tgtatgecac 
gt tatgetgt 
taaagggat t 
gatecaaaac 
aatagt t tga 
aatgcagt ac 
gt t tecgate 
atctgatgga 
accacatact 
aaagtaggta 
aaaagtgaat 
atattt tggg 
aagatgt t tc 
atgatc tgtc 
taatctt t tg 
ggtggtggtg 
tgggatcac t 
accaat tgt a 
catect tgcg 
t tctaaaat t 
1 1 1 taat tec 



gatgaagcea 49620 
acgtacaggt 49680 
ctctttcttt 49740 
gttagggaac 49800 
gatgagaage 49860 
gggggaaaat 49920 
tctttgagct 49980 
acagtcctat 50040 
ctctccgaat 50100 
tgatgccaga 50160 
tgtgactgga 50220 
aatttatagg 50280 
ettgtttttt 50340 
tgatcatcac 50400 
tgattatctt 50460 
atgatgtttc 50520 
ccctctatcc 50580 
gaagtgagta 50640 
ggtggagggt 50700 
gagtacatta 50760 
acaacctgtg 50820 
tcattcttaa 50880 
gctacccaca 50940 
agtggtgaat 51000 
gtcaatccet 51060 
tga tagaaca 51120 
agttaataac 51180 
aagctctagg 51240 
gtaacaaege 51300 
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aaatgcat 1 1 


tgc tagtc 1 1 


a taaagaagg 


gt t aatgcaa 


atat tc tgat 


taaatgat tg 


51360 


tatc tatgaa 


gt t tgaatgc 


tagtggaagc 


tcctt tgacc 


a tgt 1 1 tgt t 


gtgcgagcat 


51420 


t taagagagt 


gaagagaatg 


e t tc 1 1 tggt 


getgt tetgg 


tatggaagga 


tecacagat a 


51480 


aaat tcaggt 


tctac tgct t 


ctetget tgt 


aatt t teatg 


aage tgeagt 


gaataec t tg 


51540 


t tgaccact t 


gatctgt tgc 


1 1 tgaaggag 


aatatagtag 


tggceaaggt 


tggtgacggt 


51600 


gatggtggca 


tgtgatcccc 


cagate t tea 


gtgaeecaga 


gaggagggga 


cggegegtgg 


51660 


tgagc tacaa 


ggcatactca 


gtggagggca 


agatcaagge 


e tccegtccg 


taggggaete 


51720 


cgc tgcatca 


aggccaac tg 


c tccgaactg 


atcaat t tc t 


ggtacggatc 


acttctcct t 


51780 


tcctt tt tt t 


1 1 tcacc t ta 


agcac tctct 


tgattct teg 


ctgc tace tc 


ee t taat t tc 


51840 


1 1 tcaatata 


t tgtggcact 


tgateatggc 


ggagacecac 


c t tecagtgt 


gaatggat 1 1 


51900 


tgtcaaagaa 


ct aaat t tat 


tecat t age t 


tat 1 1 tc tga 


t taeatggaa 


gaeat tc 1 1 1 


51960 


tctggaataa 


atacagaact 


aaatcetgt t 


tee tgaataa 


aagt tgt tag 


tgtgtggcat 


52020 


ggtgcat t tc 


cgcgc t tc ta 


aat 1 1 tataa 


aacctgt tea 


t teaat t tga 


ace tgeatec 


52080 


aatccaat at 


1 1 taggtgca 


gacaggtgc t 


tgcggtcagg 


1 1 aaagaagt 


tggcaaaaat 


521 40 


get tc tgaag 


aaaggt taat 


tgt tgt t tea 


tc teaggagg 


taatatgeag 


atgat tat tc 


52200 


caat tggcat 


tgcc t tgcca 


1 1 1 1 tatcac 


gagtet t tae 


aat 1 1 tatat 


cetcctaeat 


52260 


attct ttcca 


gat tccagat 


gatecagtgt 


e tecaacaat 


tgaggcgct t 


at 1 1 tgc tec 


52320 


atagtaaagc 


aagtacact t 


getgagaacc 


accagt tgae 


aacaegget t 


gt tgtaeeat 


52380 


caaacaaagt 


tggt tgtat t 


ct tggggaag 


gtggaaaggt 


aat tae tgaa 


atgagaagae 


52440 


ggactggggc 


tgaaatccga 


gtc tactcaa 


aagcagataa 


ace taagtac 


c tgtct 1 1 tg 


52500 


atgaggagct 


tgtgcaggta 


at t tat t tgg 


ceataeetac 


aceagagate 


eatatat t ac 


52560 


1 1 1 tataact 


gcagt 1 1 1 ta 


ct tgt taaca 


ttteat tgtg 


ct t t tacat t 


tgt tceaage 


52620 


tt tcaggt tg 


ctgggct tec 


age tat tgaa 


agaggagcee 


tgaeagagat 


tgct tegagg 


52680 


ct t tgaacta 


ggacactcag 


agatggaagt 


tc t teeaata 


ateegacace 


1 1 1 tgeeeet 


52740 


gt tgatggtc 


c tcctgt tga 


tatc t tgcc t 


aacaaggaat 


teatgetata 


tggacgatet 


52800 


gc taatagtc 


ccccatatgg 


agggcctgct 


aatgat ccac 


catatggaag 


acc tgccat t 


52860 


gatccaccat 


atggaagacc 


aatatccaca 


atatggaaga 


ee tgccaatg 


atecaccat a 


52920 


tagaagacct 


gtcaatgata 


catcatat tg 


agggt tggae 


aatgatggge 


ctegtgatea 


52980 


ggcccggtcc 


tgaggggggt 


cgaatggggc 


gatege teeg 


ggeccccgat 


teccagggcc 


53040 
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cccacc tatc 


tgtgcaacga 


gtagtagcga 


tct tccagcg 


cgcaacgtga 


ggcgatgt 1 1 


53100 


c tccgtgat t 


tcgccggcc t 


gcaac tgcga 


gatcgegagt 


ataacgatea 


gecgatcgat 


53160 


ctcatc tgcc 


gac tgccatg 


c tgatgccac 


acgcaagcgc 


ageatatcag 


cc t tatc t tg 


53220 


gt tgatcggc 


atgctggacg 


agcacatc tg 


t tgtcgcatc 


aaetgc tgae 


tgc tatatat 


53280 


gtgctggtgc 


tgaatcgatc 


gat tgtcgtc 


gcggaagtga 


agaaeaacea 


cggcac tgct 


53340 


gcctgctggg 


c tc tagccgc 


catcagtaag 


tacgc tatac 


tgcctatc ta 


gate tagate 


53400 


gagat tacat 


agtggaat ta 


tc tgt 1 1 at a 


acaaaat tac 


aaggtatcaa 


t tgataattt 


53460 


aaggt tataa 


ccgtacaaac 


t tcagtgat t 


tgc tggt t tc 


acat tggt ta 


gat t tgt t tc 


53520 


aac taat t tg 


gtact tc tgt 


agcc t tgtaa 


1 1 tacgaatc 


tagtat taat 


at 1 1 tc t taa 


53580 


gtat tagcc t 


gt tcct tgat 


at tatgc tgt 


tgagaaagta 


tgcaatagat 


aacaaaaaca 


53640 


agtaggtgtg 


t tgaggatgc 


tcaagagtaa 


tacagccac t 


tcaataat tc 


tgatat tatc 


53700 


aggacatcat 


caataat tct 


gcgcc tacaa 


ate t tcaaag 


aaaat 1 1 taa 


tataatgcgt 


53760 


atgat ttt tt 


aaatacgaat 


at tgat t get 


at t taaagat 


at 1 1 atat ta 


tatggtaat t 


53820 


at tat t tgaa 


ggt 1 1 at aat 


aaaggcc tec 


gtt tt tagtt 


tcaegetggg 


cc t teagaat 


53880 


ctcaggaccg 


gccctgc tea 


tgate 








53905 



<210> 29 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 29 

atcaggagcc ttcaaattgg gaac 24 

<210> 30 

<211> 24 

<212> DNA 

<213> artificial sequence 



91/143 



wo 2004/005515 



PCT/JP2003/003154 



<220> 

<223> Oligonucleotide primer for amplification 

<400> 30 

ctcgcaaatt gcttaatttt gacc 24 

<210> 31 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 31 

tgaaggagtt atgggtgcgt gacg 24 

<210> 32 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer 

<400> 32 

ttgccgagca cacttgccat gtgc 

<210> 33 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 
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<400> 33 

gcgacgcaat ggacatagtg ctcc 24 

<210> 34 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 34 

ttacctgcca agcaatatcc atcg 24 

<210> 35 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 35 

aaggcatact cagtggaggg caag 24 

<210> 36 
<211> 24 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 
<400> 36 

ttaacctgac cgcaagcacc tgtc 24 
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<210> 37 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 37 

tggatggact atgtggggtc agtc 24 

<210> 38 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 38 

agtggaagtg gagagagtag ggag 24 

<210> 39 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 39 

ccctccaaca cataaatggt tgag 24 

<210> 40 
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<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 40 

tttctgccag gaaactgtta gatg 24 



<210> 41 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 41 

gcgatcttat acgcatacta tgcg 24 



<210> 42 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 42 

aaagtctttg ttccttcacc aagg 24 



<210> 43 
<211> 26 
<212> DNA 



95/143 



wo 2004/005515 



PCT/JP2003/003154 



<213> artificial sequence 

<220> 

<223> Oligonucleotide primer for amplification 

<400> 43 

gaggatttat caaaacagga tggacg 26 

<210> 44 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 44 

tgggcggcag cagtggagga taga 24 

<210> 45 

<211> 24 

<212> DNA 

<213> artificial sequence 

<220> 

<223> Oligonucleotide primer for amplification 

<400> 45 

aagaagggag ggttatagaa tctg 24 

<210> 46 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 
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<223> Oligonucleotide primer for amplification 

<400> 46 

atatcaggac taacaccact goto 24 

<210> 47 

<2I1> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 47 

acgagtagta gcgatcttcc agcg 24 



<210> 48 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 48 

cagcgtgaaa ctaaaaacgg aggc 24 



<210> 49 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 49 
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atcccacatc atcataatcc gacc 24 

<210> 50 

<211> 25 

<212> DNA 

<213> artificial sequence 

<220> 

<223> Oligonucleotide primer 

<400> 50 

agcttctccc ttggatacgg tggcg 

<210> 51 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 51 

atttgttggt tagttgcggc tgag 24 

<210> 52 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 52 

gcccaaactc aaaaggagag aacc 24 



for amplification 
25 
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<210> 53 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 53 

cctcaagtct cccctaaagc cact 24 

<210> 54 

<211> 24 

<212> DNA 

<213> artificial sequence 

<220> 

<223> Oligonucleotide primer for amplification 

<400> 54 

gctctactgc tgataaaccg tgag 24 

<210> 55 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 55 

tggatggact atgtggggtc agtc 24 

<210> 56 

<211> 24 
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<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 56 

agtggaagtg gagagagtag ggag 24 

<210> 57 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 57 

tacgacgcca tttcactcca ttgc 24 

<210> 58 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 58 

catttctcta tgggcgttgc tctg 24 

<210> 59 

<211> 26 

<212> DNA 

<213> artificial sequence 
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<220> 

<223> Oligonucleotide primer for amplification 

<400> 59 

acctgtaggt atggcacctt caacac 26 

<210> 60 

<211> 26 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer 

<400> 60 

ccaaggaacg aagttcaaat gtatgg 

<210> 61 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 61 

tgatgtgttt gggcatccct ttcg 24 

<210> 62 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 
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<400> 62 

gagatagggg acgacagaca cgac 24 

<210> 63 

<211> 26 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 63 

tcctatggct gtttagaaac tgcaca 26 

<210> 64 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 64 

caagttcaaa cataactggc gttg 24 

<210> 65 
<211> 24 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 
<400> 65 

cactgtcctg taagtgtgct gtgc 24 
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<210> 66 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 66 

caagcgtgtg ataaaatgtg acgc 24 

<210> 67 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 67 

tgcctactgc cattactatg tgac 24 

<210> 68 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 68 

acatactacc gtaaatggtc tctg 24 

<210> 69 
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<211> 4820 

<212> DNA 

<213> rice 

<400> 69 



atcgatcgcg atctccctgc cccgacgtcg 
gctcgtcgcc gatctcctac accatccctg 
ccactggtgc cgcccacctc tccgtataag 
ggcgctgctg ctgcacctgt cagctagggc 
tgttggcgcc cttcgctcgg acggctcgat 
tggcgccgag gacgcacgcc acgtgttcga 
gatctacggc ttgaaccgcg ccctcgccga 
gtcccgctac aaccgcatgg cccgagccgg 
ctacggcatt ctcatcggtt gctgctgccg 
cttgggcaat gtcattaaga agggatttag 
caagggcctc tgtgccgaca agaggacgag 
gaccgagctc ggctgcatac caaatgtctt 
tgatgagaac agaagccaag aagctctcga 
aggaggtagc ccacctgatg tggtgtcgta 
gggggattca gacaaagctt acagtacata 
tgatgttgtg acctacaact ctattattgc 
agccatggag gtacttaaca ccatggttaa 
taatagtatt ctgcatggat attgctcttc 
caaaaagatg cgcagtgatg gtgtcgaacc 
ttatctttgc aagaacggaa gatgcatgga 
gaggggccta aagcctgaaa ttactaccta 
aggagccctt gttgagatgc atggtctctt 
tgatcattat gttttcagca ttctaatatg 
ggcaatgctt gtgttcagca aaatgaggca 



ccggccgatc tctcattctc tccacgccct 60 
ccatctcctc cttcccctcc cctctatcct 120 
acaaactgcg ttgcggcgtt ggtttccgcc 180 
gggcatggcg cgccgcgccg cttcccgcgc 240 
ccaagggcga ggaggccgcg cggggggcag 300 
cgaattgctc cgccgtggca ggggcgcctc 360 
cgtcgcgcgt gacagccccg cggccgccgt 420 
cgccgacgag gtaactcccg acttgtgcac 480 
cgcgggccgc ttggacctcg gtttcgcggc 540 
agtggacgcc atcgccttca ctcctctgct 600 
cgacgcaatg gacatagtgc tccgcagaat 660 
ctcctacaat attcttctca aggggctgtg 720 
gctgctgcac atgatggctg atgatcgagg 780 
taccactgtc atcaatggct tcttcaaaga 840 
ccatgaaatg ctggaccggg ggattttacc 900 
tgcgttatgc aaggctcaag ctatggacaa 960 
gaatggtgtc atgcctgatt gcatgacata 1020 
agggcagccg aaagaggcta ttggatttct 1080 
agatgttgtt acttatagct tgctcatgga 1140 
agctagaaag attttcgatt ctatgaccaa 1200 
tggtaccctg cttcaggggt atgctaccaa 1260 
ggatttgatg gtacgaaacg gtatccaccc 1320 
tgcatacgct aaacaaggga aagtagatca 1380 
gcaaggattg aatccgaatg cagtgacgta 1440 
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tggagcagt t 


at aggcat ac 


III gc aag I c 


aggcagagia 


gaaga igc i a 


igciiiaiii 


1 uUU 


tgagcagatg 


atcgatgaag 


gac t aagccc 


tggcaaca 1 1 


g 1 1 1 a t aac t 


ccc t aa 1 1 ca 


1 c: c n 
1 0 bU 


tggt t tgtgc 


aee tgt aaca 


aa tgggagag 


ggc tgaagag 


1 1 aa t 1 C I ig 


aaaigi igga 


1 9 n 
1 0 ZU 


t cgaggcatc 


tgt c tgaaea 


ctatiticit 


t aai leaaia 


a I igacagi c 


A 4 4* A n A A A 

a I t gcaaaga 


1 OoU 


agggagggt t 


atagaatc tg 


aaaaac t c 1 1 


tgagc tgatg 


gt acgt at tg 


gtgtgaagec 


1 ( 4U 


caatgtcat t 


ace tacaata 


c tc 1 1 atcaa 


tggat at tgc 


t tggc aggt a 


agatggatga 


1 oUU 


agcaatgaag 


4-4r*^4-44^4^ 

ttactttctg 


gcatggtc tc 


agt tgggt tg 


aaacc t aata 


c tgt tact ta 


1 OUU 


t agcac 1 1 tg 


at t aatggc t 


ac tgcaaaat 


t agtaggatg 


gaagacgcgt 


tagt tc 1 1 1 1 


1 n o n 
1 9Zu 


t aaggagatg 


gagagcagtg 


gtgt tagt cc 


tgatattait 


acgt at aaca 


t aat tc tgea 


1 0 Q n 
1 y oU 


aggt t tat 1 1 


eaaaccagaa 


gaac tge tgc 


t geaaaagaa 


A 4 A 4" A "I" ^¥ 4 4 A 

cictaigiia 


A 4 4 A A A A 

gga 1 1 acega 


ZU4U 


aagtggaacg 


caga t tgaae 


1 1 ageaea t a 


c aacai aa I c 


Cite a iggac 


t I igcaaaaa 


9 1 nn 


caaac tcac t 


ga tga tgeac 


1 1 caga tgt t 


I cagaace i a 


tgt t iga tgg 


r% 4 4 4 n n 4 

ail igaagc i 


9 1 fin 

Z i DU 


t gaggc t agg 


ae 1 1 1 caaca 


1 1 a tga L I ga 


I gc a L 1 gc 1 1 


aaagi tggca 


gaaa tga i ga 


99 9n 
Z Z ZU 


agccaagga t 


t tgt t tgt tg 


c 1 1 tc tcgtc 


t aacgg 1 1 1 a 


gtgccgaa 1 1 


at tggacgt a 


9 9 0 0 

Z Z oU 


caggt tgatg 


gc tgaaaat a 


1 1 a taggaca 


ggggt tgc ta 


gaagaat tgg 


a tcaac tc 1 1 


9 0 /I A 

Zo4U 


tct ttcaatg 


gaggacaatg 


gc tgt ae tgt 


tgac tc tggc 


atgc taaa 1 1 


teat tgt tag 


9 /I nn 
Z4UU 


ggaac tgt tg 


eagagaggtg 


agat aaccag 


ggc tggcact 


t acc 1 1 1 eca 


tgat tgatga 


9>i cn 
Z4oU 


gaagcac 1 1 1 


tccc t egaag 


ca t ceae tge 


t t CC t tgt 1 1 


at agate 1 1 1 


tgtc tggggg 


9 c 9 n 
ZoZU 


aaaat at caa 


gaatat tat a 


ggt t tc tccc 


t gaaaaat ac 


aagt cc 1 1 1 a 


4" A A 4 ^ 4 4" 4 

I agaa i c i i i 


9 c on 
ZboU 


gage tgc tga 


n ^ ^ ^ 4 4 4 4 j-m 

agca 1 1 1 tgc 


age 1 1 tgaaa 


1 1 c tgtgt tg 


r^nn4^4r%44 4 4 

gaa 1 1 c 1 1 1 1 


c t cc tacagt 


9 c /I n 
Zo4U 


cc tat tagag 


gagggate 1 1 


e tc tgt atgt 


gtaaat ageg 


agt t tgaatg 


c tagtggaag 


9 7 n n 
Z / UU 


c tec 1 1 tgac 


catgt 1 1 tgt 


tgtgcgagea 


1 1 1 aagagag 


4* A A A A A 4* 

igaagagaai 


r* 4 4 #* 4 4 4 op/Y 

gc I I C I l I gg 


9 7 ft n 
Z ( bU 


tge tgt tc tg 


gta tggaagg 


a tccacagat 


aaaat t cagt 


agtggccaag 


gt t ggtgacg 


9 Q 9 n 
ZoZU 


gtgatggtgg 


catgtgatcc 


cccagat c 1 1 


cagtgaccca 


gagaggaggg 


gaeggegegt 


9 0 0 n 
ZooU 


ggtgagc tac 


aaggcatac t 


cagtggaggg 


caagatcaag 


gee tcccgte 


egtaggggac 


2940 


tccgc tgcat 


caaggecaac 


tgc tccgaac 


tgatcaat 1 1 


c tggtgcaga 


caggtgct tg 


3000 


cggtcaggt t 


aaagaagt tg 


geaaaaatgc 


t tetgaagaa 


aggt taat tg 


ttgt ttcatc 


3060 


tcaggagat t 


ecagatgatc 


eagtgtc tec 


aacaat tgag 


gcgc t tat 1 1 


tge tecatag 


3120 


taaagtaagt 


acac t tgctg 


agaaccacca 


gt tgacaaca 


eggct tgttg 


taccatcaaa 


3180 
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caaagt iggt 


4rr4q44/«4 4rr 

tgiaiiciig 


gggaaggigg 


AAA OPOP T A A T T 

aaagg t aa 1 1 


ac igaaa t ga 


iY t\ n ^Y t\ fr /y n f% 

gaagacggac 


Q 9 yi n 


iggggc Lgaa 


a I c cgagi c i 


ac I c aaaagc 
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c 1 1 1 Iga I ga 


Q Q n n 


ggagc I ig ig 


caggi igc ig 
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I a I igaaaga 


<~p o 4 /Y f\ 

ggagece iga 


/> O /Y O ^ O 4 4 /Y 

cagaga i i gc 


Q Q A n 


1 1 cgaggc 1 1 


igaac lagga 
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T OP OP A A OP T T A T 
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egacace 1 1 1 


Q /I 9 n 
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gecaa t ga t c 
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cgc t ceggge 


A A AAA OP A 4 4 A 

ecceega 1 1 e 


Q 7 9 n 


f% 9\ opop^YA 0% n jn 

ccagggcccc 


cacctatcig 


4* OP A n n A OP n op t 

igcaacgagt 


A OP t a op a op a t a 

agt agcga t c 


4 4 A A A OP A OP A OP 

1 1 ccagcgcg 


AAAA OP 4 OP A or Or 

caacgtgagg 


0 ( oU 


cga Ig 1 1 ic I 


r* r* 4 Q 4 4 4 

ccgiga I i I c 


gccggcc tgc 


o o 4 fv r* o /hp o 

aac igcgaga 


t cgcgagi at 


n n f% /Y o 4 o /Y r* 

aacgai cage 


Q Q /I fl 


Cga I cga I c I 


cai c igccga 


c Igcca tgc I 


gaigccacac 


geaagegcag 


ca t a t eagcc 


oy UU 


1 1 a I c I L gg I 


igaicggca I 


gc iggacgag 


n n r\ n 4 o 4 4 4 

cacaicigii 


gt Cgc a t c aa 


/» 4 /Y 4 fT O 4 /Y 

e tgc igac ig 


oy DU 


ciataiaigi 


OP T or or ¥ or o» t or 

gc LgglgC t g 


o A "f or T\ T r% or o 

aa t cga t cga 


T T or r o> or t o 

1 1 g t eg I c ac 


or OP A A or T or o a or 

ggaagigaag 


AAAA AAAOA OP 

aac aac c aeg 


4U Z U 


gcac t gc tgc 


4" OP 4 OP OP OP T 

c tgc igggc t 


^ 4 A OP A A OP AAA 

c t agccgcca 


T A A OP A T OP A OP OP 

t cage tgcgg 


A OP A 4 OP A 4 A A A 

age tga i cea 


4 OP OP A A OP 4 OP A OP 

tggacgtgag 


A r\QC\ 

4UoU 


ga 1 1 accgaa 


gac igicagg 


I c I cac iggg 


4 o 4 /> o FT rr 4 np 

I a t ceagg Ig 


rr 4 4 n 4 /» /Y o 

gc IC igicga 


o 4 4 ^Y 4 /Y iY o 4 4 

at igiggai I 


A \ Af\ 
41 4U 


ccaaaiagi i 


A ^ 4 OP OP 1 OP T A 

aac tggagi c 


T OP 4 A A T T OP OP T 

tgtcaitggt 


OP T T OP OP T OP OP T OP 

gt tggtggtg 


4 A A A T A 4 A OP A 

t caa t c t age 


4 OP A OP A 4 A A 4 

tgaga t ccgt 


4ZUU 


A 4 OP ▼ n r «^ OP 

ciggtatagc 


OP 4 A O OP n OP AAA 

g t aagagaaa 


A A T A A T OP A A A 

cat ca tgcac 


T A T A A A A A OP 4 

tat ccccagt 


A A T A A A A A T OP 

cat aacca tg 


AAA A A A 4 AP OP A 

ecccaa tggc 


AO 

4ZoU 


caccaa I ag I 


4 4 4 A 4 /V 4 

1 1 L cc t Cglg 


A A A A T A T A A A 

aaaa t c t ccc 


A T T OP ATA A A A 

c 1 1 ga t ccca 


OP A T A T A T OP OP T 

gate tc tggt 


OP A OP A OP A OP 4 OP A 

gcgagagiga 


>i Q 9 n 
4oZU 
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tggcataac t 
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<210> 70 






<211> 4821 




<212> DNA 






<213> rice 




<400> 70 






cgatcgcgat 


c tccctgccc 


f* era f* cr i n err f* 


tcgtcgccga 


tc tec tacac 


n *x \ n f* t> \ cto c* 
L d L C U L I L 


ac tggtgccg 


cccacctctc 


eg I a I aagac 


cgc tgctgct 


geace tgt ca 


gc lagggcgg 


t tggcgccct 


tegctcggae 


ggc I ega ice 


gcgccgagga 


cgcacgccac 




tc t acggc 1 1 


gaaccgcgce 




cccgc tacaa 


ccgcatggcc 


f* CTQ cr n f* cr cr f* cr 


acggca 1 1 c t 


cat cggt tgc 


I gc igccgcg 


tgggcaa t gt 


cat taagaag 


crcfy i t \ i ct *i ct 

gga III agag 


agggcc tc tg 


tgecgacaag 


Q cteto c* cto ctf* ct 
dggdCgdgCg 


ccgagc t egg 


c tgcataeca 


aaigiciiei 


atgagaacag 


aagccaagaa 


rr/> ^ c* i c* ct *^ cr/* 

gc I e i egage 


gaggt agccc 


ace tgatgtg 


ct t ct c* ct o t o 

gigi cgi a i a 


gffsa t tcaga 


caaagc 1 1 ac 


agl aC a I dCC 


atgt tgtgac 


c tacaactc t 


d L L d L L gc L g 


ccatggaggt 


ac t taacacc 


d I gg L I ddgd 


atagtat tct 


geatggatat 


t fTC» ^ f* ^ 'i f* O Ct 

I ge I e 1 1 e ag 


aaaagatgcg 


cagtgatggt 


gi cgaaccag 


ate 1 1 tgcaa 


gaaeggaaga 


tgcatggaag 


ggggcc taaa 


gcc tgaaat t 


ac tacctatg 


gagccct tgt 


tgagatgcat 


ggtctet tgg 


atcat tatgt 


1 1 tcagcat t 


e taatatgtg 


caatgct tgt 


gt teagcaaa 


atgaggcage 



ggcegatete tcattctcte cacgecctgc 60 
atetceteet teccetecec tctatcctee 120 
aaactgcgtt gcggcgttgg tttccgccgg 180 
geatggcgcg ccgegeeget teccgegctg 240 
aagggegagg aggccgegcg gggggeagtg 300 
aattgetccg ccgtggcagg ggcgcctega 360 
tegcgegtga cagccccgcg gccgccgtgt 420 
eegaegaggt aactcccgae ttgtgeaeet 480 
cgggccgctt ggacctcggt ttcgcggcct 540 
tggacgecat cgcettcact ectctgctca 600 
acgcaatgga catagtgete egeagaatga 660 
cetacaatat tetteteaag gggetgtgtg 720 
tgctgeacat gatggetgat gategaggag 780 
ecactgtcat caatggettc tteaaagagg 840 
atgaaatget ggaccggggg attttacctg 900 
cgttatgcaa ggctcaagct atggacaaag 960 
atggtgtcat gcetgattge atgaeatata 1020 
ggeagecgaa agaggetatt ggatttctea 1080 
atgttgttac ttatagettg cteatggatt 1140 
ctagaaagat tttegattct atgaccaaga 1200 
gtaccctgct teaggggtat gctaccaaag 1260 
atttgatggt aegaaaeggt atccaccctg 1320 
catacgetaa acaagggaaa gtagateagg 1380 
aaggattgaa tcegaatgea gtgaegtatg 1440 
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c aaaagaac i 
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c tatgt tagg 


A 4 4 A A A AAA 

all accgaaa 


ZU4u 


giggaacgca 


gal igaac i i 


ageaca I aca 


aca I aa I CC I 
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tea iggac 1 1 


T OP A A A n A A A A 

igcaaaaaca 


9 1 nn 


aac tcac iga 


t ga igcac 1 1 


t\ n rt 4 or 4 4 4 /^ 

caga igi lie 


A A n A A T A 4 

agaacc i a ig 


4 4 4 or n 4 4 

1 1 tgaiggai 


4 4 OP A A OP A 4 4* OP 

t tgaage tig 


9 1 


aggc I aggac 


4" 4 4/%nn/«n 4 4 

1 1 1 caaca 1 1 


n 4 n 4 4 /V n 4 or 

aigai igaig 


A X 4 /Y A T 4 A n 

cat igc 1 1 aa 


n or 4 4 or or n n or n 

agi iggcaga 


AAT OP A 4 OP A A OP 

aa t ga tgaag 


9 9 9 n 
Z ZZU 


ccaagga 1 1 1 


rt i f 4rv4 frry^ 4 

gt t tgt tgc t 


ttctcgteta 


aeggt 1 1 agt 


gccgaa t tat 


tggacgt aca 


9 0 0 n 
ZZol) 


ggt tgatggc 


tgaaaa t at t 


a t aggaeagg 


ggt tgc t aga 


agaa t tggat 


caac t c 1 1 1 c 


Zo4U 


T 4* ^ A A A 4- A 

1 1 1 caaigga 


A A A A 4 jnr A 

ggacaatggc 


tgt ac tgt tg 


ac t c tggcat 


gc t aaat t tc 


at tgt t aggg 


9 /I A n 
Z4UU 


aac tgt t gca 


gagaggtgag 


a t aaccaggg 


c tggcac 1 1 a 


cc 1 1 tccatg 


at tgatgaga 


Z4oU 


agcac 1 1 1 tc 


cc tcgaagca 


t ceae tgc 1 1 
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eel tgt t tat 


agate 1 1 1 tg 


tc tgggggaa 
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ZoZU 


aa t at caaga 


at at tatagg 


1 1 1 c tecc tg 


aaaaat acaa 


gtee 1 1 ta ta 


gaa t c 1 1 tga 
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ZboU 


gc tgc tgaag 


ca 1 1 1 tgcag 


e 1 1 tgaaa 1 1 


c tgtgt tgga 


n44r«44-4--<-n4- 

attcttttct 


cc t acagt cc 


Zb4U 


tat tagagga 


gggat e t tc t 


c tgt atgtgt 


aaat agcgag 


1 1 tgaa tgc t 


agtggaage t 
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Z / UU 


cc 1 1 tgacca 
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4 yv A A ^¥ A A 4 4* 

igcgagca 1 1 
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t aagagagtg 


aagagaatge 


4 4 4 4 4 oror 4 or 
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9 7 c n 
Z 1 dU 


c tgt tc tggt 


a tggaagga t 


ccacagat aa 


aat tcagt ag 


tggeeaaggt 


tggtgacggt 


9 0 9 n 
ZoZU 


gatggtggca 


tgtga tcccc 


cagate 1 1 ca 


gtgacccaga 


gaggagggga 


cggegcgtgg 


9 o o n 
ZooU 


tgagctacaa 


ggcatactea 


gtggagggca 


agatcaaggc 


c teecgtccg 


taggggaetc 


2940 


cgc tgcatca 


aggccaac tg 


c tccgaac tg 


atcaat t tc t 


ggtgeagaca 


ggtgct tgcg 


3000 


gtcaggt taa 


agaagt tggc 


aaaaatge 1 1 


c tgaagaaag 


gt taat tgt t 


gt t tcatc tc 


3060 


aggaga t tec 


agatgatcca 


gtgtc tccaa 


caat tgagge 


gettattttg 


c tecatagta 


3120 


aagtaagtac 


ac t tgctgag 


aaccaccagt 


tgacaacacg 


get tgt tgta 


ceatcaaaca 


3180 
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aagt tggt tg 


4* n '4' 4" 4* 4' rv^^^p 

t a 1 1 c 1 1 ggg 


gaaggiggaa 


aggt aa 1 1 ae 


tgaaa tgaga 


agaeggae tg 


oZ4U 


gggc tgaaa t 


ccgagtc tac 


tcaaaagcag 


a t aaacc t aa 


gt acc tgt c t 


1 1 tgatgagg 


o 0 n n 
OOUU 


age 1 1 gtgca 


ggt tge tggg 


4 4 yk 4^ OP y\ 4* o 

e 1 1 ceage i a 


t tgaaagagg 


agccc t gaca 


gagat tge 1 1 


0 0 c n 


cgaggc 1 1 ig 


aae t aggaea 


A 4 A n OP A OP A -4 OP 

e teagaga tg 


gaagt te t te 


eaat aa teeg 


aeaee 1 1 1 tg 


o A 0 r\ 


cccc tgt tga 


tggteetcet 


4- 4^ A 4 tf> 4" y^ 4 

gi t ga I a I e I 


t gee t aaeaa 


ggaat tea tg 


e tatatggae 


Q A on 


gate tgctaa 


t agt eeeeea 


t atggaggge 


e tgetaatga 


teeaecat at 


ggaagaee tg 


0540 


eeat tgat ee 


aeeat atgga 


agaeeaa t a t 


eeacaa tatg 


gaagacc tge 


eaa tga teea 


Q c n n 
obUU 


ccatat agaa 


gacc tgt caa 


tga t aca t ca 


tat tgagggt 


tgaacaa t ga 


tgggcc tcgt 


o c c r\ 


gat eaggeee 


ggt cc tgagg 


ggggtcgaat 


ggggega teg 


c t eegggeee 


eeega t tece 


n n o r\ 


agggceccca 


ee tatetgtg 


eaaegagt ag 


t agegate 1 1 


eeagegegea 


aegtgaggeg 


Q 7 o n 


atgt 1 1 c tee 


gtgat I tcge 


eggec tgeaa 


e tgegaga te 


OP y^ OP A OP 4* A ^ n rh 

gcgagi a I aa 


ega t eageeg 


*>Q A f\ 

oo4U 


at ega t c tea 


I e igeegae i 


geea tge t ga 


t geeaeaege 


A A OP A OP A A OP A n 

aagegeagea 


t ateagee 1 1 


o n n n 


atettggttg 


tf^ 4* ^ y^ ^ A 4* /V 

a I eggeaige 


tggaegagea 


A n 4* A 4~ OP 4~ 4" OP 4" 

eaicigtigi 


y^ OP A A 4^ yk A A A ^ 

egca t eaae t 


ge tgae tge t 


oy bU 


at a t a tgtgc 


tggtgc tgaa 


t cgatcga 1 1 


gtcgteacgg 


aagtgaagaa 


caaccacggc 


4UZU 


ac tge tgee t 


gc tgggc tc t 


agccgcca tc 


age tgeggag 


c tgatcca tg 


gacgtgagga 


Anon 

4l)ou 


1 1 aeegaaga 


y% 4* yY 4 n yY yv 4' yi 

e tgieaggt e 


4" A A y% 4" OP OP OP 4* n 

I eae igggi a 


4" y% A n OP OP T OP OP A 

I eeaggigge 


TAT OP T A OP A A 4 

t e igiegaa i 


4" OP 4" OP OP A 4" 4" A A 

tgiggai tee 


A ^ A f\ 

41 4U 


aaa t agt taa 


c tggagte tg 


teat tgg tgt 


tggtggtgt e 


aate t age tg 


agateegte t 


A o nn 


ggt at agegt 


aagagaaaea 


tea tgeae t a 


t eeeeagtea 


t aaeeatgee 


eeaa tggeea 


A o c n 


eeaat agt 1 1 


tee tegtgaa 


aat e t eeec t 


tga teeeaga 


tete tggtgc 


gagagtgaag 




t tgcacgaag 


eecatee tgg 


1 1 e t tccgag 


tecat tgtgg 


agateeaggg 


cat t ceggat 


A o o n 

4380 


eaagtgaaag 


eegeacagag 


cc t te tgeaa 


gge t teat eg 


gcgcaageag 


eaaeagcagg 


A A A n 

4440 


eaggcgeeee 


agtee teteg 


ea tggeeea t 


tatitttagt 


aage tggagg 


aea 1 1 egeaa 


4b00 


caggggggie 


n yip T yvy*r 4" y^ y% ^ 

agt ggieae t 


geaaage tga 


g 1 1 igi I e I I 


yk A yv T T A A A A 4" 

eagi t e aae i 


geagaaaa 1 1 


4bb0 


geagateggt 


tgeegtagt t 


ge tagaaegg 


taeatagt tg 


eeaee taaet 


gtagegagtg 


4620 


geataac t ta 


t tgtgtgtta 


c tgeeeaatg 


t tgtetetee 


t tgtgt teat 


ggat tcagac 


4680 


t tgtgat tgt 


agtat t tctg 


gatcagac tg 


gagt aaaaga 


aaaaaaaaaa 


ggaagacatg 


4740 


ggt t taacag 


taage teaaa 


aegt tgaeag 


t agtaaaata 


aaaggggt 1 1 


gt tcaet t ta 


4800 


aaaaaaaaaa 


aaaaaaaaaa 


a 








4821 
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<210> 71 

<211> 5005 

<212> DNA 

<213> rice 

<400> 71 



gaga t cga t c 


gcgatciece 


tgccccgacg 


tegceggceg 


aicieieaii 


c I e I eeacge 


du 


cc tgc tcgt c 


gccgate tee 


t acaceatcc 


elgceatcle 


elect i ccee 


leeceiCLat 


1 on 


cc t ccac tgg 


tgccgcccac 


c to tccgtat 


aagacaaac t 


gcgt tgcggc 


gt t ggt t tec 


1 oU 


gccggcgc tg 


e tgc tgcace 


tgtcagctag ggcgggcatg 


gcgcgccgcg 


eegc t leecg 


0 yi n 


cgc tgt tggc 


gcec I lege i 


cggaeggetc 


ea t ceaafiffR 


egaggaggec 


gegegggggg 


oUU 


cagtggcgcc 


gaggacgeae 


geeaegtgt t 


csacffaa t Is 


c I ecgecgig 


n o /V rt rr rt f\ rf f\ 

gcaggggcgc 


Q AH 

i5uU 


c legate t ac 


gge 1 1 gaacc 


gcgeec lege 


ceacet cseg 


eglgae agcc 


ccgeggccge 


>i on 
4ZU 


cgt gt cccge 


t aeaaccgea 


tggcecgagc 


cffffcsccsac 


gagg I aae i e 


ecgae I igtg 


>i Q n 


cacc t acggc 


at tctcatcg 


gt tgctgctg 


C CSCSCSSHC 


cgc 1 1 ggacc 


t egg 1 1 lege 


04U 


ggcc t tgggc 


aatgtcat ta 


agaagggat t 


t asas t srsfac 


gcea tcgcc t 


tcac tec let 


c n n 
bUU 


gc t caaggge 


ctclgtgeeg 


aeaagaggac 


gagcgacgea 


a iggae a t ag 


ige I ecgeag 


n 

DOU 


aa tgacegag 


e tcggelgea 


taccaaatgl 


ct lelectae 


aatat telle 


Icaagggge I 


70n 
( ZU 


gtgtgatgag 


aacagaagee 


aagaagc tcl 


cgagetgetg 


eaea tgalgg 


e tga tgateg 


7 0 n 
( oU 


aggaggaggt 


agcceacclg 


algtggtgte 


gtalaccac t 


gteateaatg 


get let teaa 


o4U 


agagggggat 


tcagacaaag 


c t tacagtac 


at accatgaa 


atgc tggacc 


gggggat 1 1 1 


900 


acctgatgt t 


gtgacc taca 


aetetat tat 


tgctgcgt ta 


tgcaaggc tc 


aagc tatgga 


960 


eaaagccatg 


gaggtact la 


aeaccatggt 


taagaatggt 


glcatgec tg 


allgeatgae 


1020 


atataatagt 


atlclgcalg gatatlgele 


t tcagggcag 


ecgaaagagg 


clal tggat I 


1080 


tctcaaaaag 


atgcgcaglg 


alggtgtega 


aecagatgt I 


gt taet lata 


get tgc leal 


1140 


ggat tatct t 


tgcaagaacg gaagatgcat 


ggaagctaga 


aagat 1 1 teg 


at te tatgae 


1200 


caagaggggc 


c taaagcc tg 


aaat t ac tac 


c t atggt acc 


c tgc t tcagg 


ggta tgc tac 


1260 


caaaggagcc 


et tgt tgaga 


tgcatggtc t 


c t tggat t tg 


atggtacgaa 


acggtateea 


1320 


cce tgateat 


talgt tttca 


gcat te taat 


algtgcatac 


gc taaaeaag 


ggaaagtaga 


1380 


tcaggcaatg 


et Igtgt tea 


gcaaaatgag 


gcageaagga 


I Igaalecga 


algcagtgae 


1440 
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gia tggagca 


gi laiaggca 


I ac 1 1 1 gcaa 


gt caggcaga 


gt agaagaig 


c i a I gc 1 1 1 a 


1 dUU 


L L I tgagcag 


a Lga I cga ig 


aaggac i aag 


ccc Lggcaac 


aiigiiiaia 


o/^4r»/^/^4oo f 

aciccciaai 


1 n; n 
1 0 bU 


icaiggiiig 


tgc acc I g 1 a 


ac aaa t ggga 


gagggc igaa 


*Trn(T*4 4oo4^ 4/^ 

gag L I aa 1 1 c 


1 1 gaaa i g 1 1 


icon 
1 D ZU 


gga t cgaggc 


aic igt c lga 


n n n n n ^ 44'4 

acac t a 1 1 1 1 


/*4' 4" \ t\ t\ \ 4/*rt 

ciiiaatica 


a t aa t igaca 


inr4/>o 4 4inr/>oo 

gi ca I igcaa 


icon 
1 DoU 


agaagggagg 


4" 4 n 4 n n ci T 

gi I a t agaat 


c t gaaaaac t 


i> 4° 4" 4' n «v 4' /V 

c 1 1 tgagc tg 


a tggtacgt a 


I tgg tgtgaa 


1 7 /I fl 


gcccaa tgtc 


at t acc taca 


atac t c t tat 


caa tggat a t 


tgc t tggcag 


gt aagatgga 




tgaagcaa tg 


aagt t ac 1 1 1 


c t ggc a tggt 


c tcagt tggg 


t tgaaacc t a 


atac tgt t ac 


1 o c n 
1 OOU 


1 1 a t age ac t 


t tgat t aatg 


gc t ac t gcaa 


aa t tagt agg 


a tggaagacg 


cgt t ag 1 1 e t 


1 n 0 A 


lilt aaggag 


a tggagagca 


gtggtgt tag 


4 ^ ^ 4 4 A 4 4 

icctgatati 


at taegta t a 


AAA 4aa4 4a4 

aca I aa 1 1 c i 


1 0 0 n 


gcaaggt 1 1 a 


1 1 1 caaacca 


gaagaac tgc 


tgc tgcaaaa 


gaac t c t a t g 


4 4a A 4 4 A A 

1 1 agga 1 1 ac 


ZU4U 


cgaaagigga 


acgcagai tg 


aac 1 1 agcac 


a t acaaca i a 


atccticatg 


o 4 4 4 Ann 

gac 1 1 1 gcaa 


Z 1 UU 


aaacaaac tc 


ac tga lga tg 


cac 1 1 c aga t 


4 "4 4 y^ w\ n o A 

g 1 1 tcagaac 


A 4 A 4 4 4 4 #^ A 

c t a t gi t tga 


4" yv n 4" 4 T A A 

tggat t tgaa 


Z 1 OU 


gc I tgaggc t 


aggac 1 1 1 ca 


€\. f% A 4 4 4" n 4* 

aca 1 1 a t ga t 


4 n 4 #^ A 4* 4 

lga tgca t tg 


A 4 4^ A A A J*** 4 4 y^ 

c 1 1 aaagt tg 


A A iTV A A A 4 y*V A 

geagaaa tga 


9 9 on 
ZZ ZU 


1 gaagcc aag 


ga t L Igl I tg 


iigctiicic 


gi c I aacggi 


1 1 agigccga 


O 4 T *^ 4 T A A 

a I L a L I ggac 


9 9 Q n 
Z Z oU 


giacaggi ig 


a t ggc igaaa 


o4o4 4o4o ft 

a I a 1 1 a I agg 


acaggggt tg 


c I agaagaa t 


t gga I c aac i 


9 Q /I n 
Zo4U 


ciiiciiica 


a tggaggaca 


atggc tgt ac 


tgt tgac t c t 


ggcatgc t aa 


o44 4j^o4 4i^4 

atttcattgt 


9 /I nn 
Z4UU 


iSLgggaac tg 


t Lgcagagag 


g tgaga t aac 


cagggc tggc 


aat 4aaa4 4 4 

ac 1 1 acc 1 1 1 


A A A 4 A 4 4 yv A 

eca tgat tga 


9 yi n 
Z4dU 


tgagaagcac 


1 1 1 1 ccc teg 


aagca tccac 


tgcttccttg 


1 1 tat agate 


4 4-f4#v4/«4- rrrr 

1 1 1 tgtc tgg 


9 c 9 n 
ZoZU 


gggaaaa t at 


caagaa t a 1 1 


n 4 n yv yv 4* 4- 4" y% 4* 

a t agg 1 1 1 c t 


ccc t gaaaaa 


t acaagt cc t 


4 4 A 4- A yv A A ^ A 

1 1 a t agaa t c 


9 c on 
ZboU 


1 1 1 gage tgc 


t gaagea 1 1 1 


tgcagc 1 1 tg 


aaa 1 1 e tgtg 


t tggaat t c t 


1 1 1 e t cc t ac 


Zo4U 


4 ^ ^ 4 4 4 n 

agtcciaiia 


gaggaggga t 


y% 4 4 4 y% 4 4 €\ 

cttctctgta 


4 yv 4 /HP 4 o n A 4 a 

igtgtaaa t a 


yV A A #^ 4 4 4 A 

gcgagt t tga 


A 4 yV A 4* A yV 4 ^-w 

atgc t agtgg 


9 7 n n 
Z / UU 


#1 n A 4^ r% 4 4" 4 

aagc t cc 1 1 1 


gacca tgt 1 1 


tgt tgt gcga 


#V A A 4 4 4 A A A 

gca 1 1 1 aaga 


yV A ^9 4 A A A^ A 4^ 

gagtgaagag 


aa tgc 1 1 c 1 1 


9 7 n 
Z ( du 


tggtgc tgt t 


c tggt atgga 


aggat ccaca 


gat aaaa 1 1 c 


aggagaa t a t 


agt agtggcc 


9 o 9 n 
ZoZU 


aaggt tggtg 


acggtga tgg 


tggca tgtga 


t cccccaga t 


c 1 1 cagtgac 


ccagagagga 


9 Q on 
ZooU 


ggggacggcg 


cgtggtgagc 


t acaaggcat 


ac tcagtgga 


gggcaagate 


aaggcc tece 


2940 


gtccgtaggg 


gactccgctg 


catcaaggcc 


aac tge tecg 


aac tga teaa 


t ttctggtgc 


3000 


agacaggtgc 


t tgcggtcag 


gt taaagaag 


t tggcaaaaa 


tgc t tetgaa 


gaaaggt taa 


3060 


ttgttgtttc 


atctcaggag 


at tccagatg 


atccagtgtc 


tecaacaat t 


gaggcget ta 


3120 


1 1 1 tgctcca 


tagtaaagta 


agtacac t tg 


c tgagaacca 


ceagt tgaca 


acacggc t tg 


3180 
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t tgt accatc 


aaacaaagt t 


4 4 4 #\ 4 T ^ 

ggt tgt at tc 


t tggggaagg 


tggaaaggt a 


alt ac igaaa 


oZ4U 


tgagaagacg 


gac tggggc t 


gaaat ccgag 


t c t ac t caaa 


agcaga t aaa 


cc t aagt acc 


0 0 n n 


tgt c 1 1 1 tga 


tgaggagct t 


gtgcaggt tg 


c tggge 1 1 cc 


age tat tgaa 


agaggagcec 


0 0 c n 
00 bU 


tgacagagat 


tgc t tcgagg 


c 1 1 tgaac t a 


ggacac t cag 


agatggaagt 


tc t tecaata 


o4ZU 


a t ccgacacc 


1 1 1 tgcccc t 


gt tga tggt c 


etcetgttga 


t a tc t tgcc t 


aacaaggaa t 


o4ou 


tcatgctata 


tggacgatc t 


gc taatagtc 


ecccatatgg 


agggcc tget 


aa t ga t ecac 


3540 


cat atggaag 


acc tgccat t 


gat ccaccat 


a tggaagace 


aat atccaea 


at atggaaga 


o c n A 
obOO 


cc tgccaatg 


a t ccaccat a 


t agaagacc t 


gtcaa t ga t a 


cateat at tg 


agggt tgaac 


O C C A 

obbU 


aatgatgggc 


c t cgtga t ca 


ggcccggt cc 


tgaggggggt 


egaatgggge 


gat cgc tceg 


9 O A 


ggccccccga 


1 1 cccagggc 


ceccacc t a t 


c tg tgcaacg 


agtagt ageg 


at c t tecage 


0 7 O A 


gcgcaacgtg 


aggcga tgt t 


4^ A 4 A A 4 A 4 

ic tccgigai 


I icgccggcc 


4 £^ Ann A 4 A 

igcaac igcg 


aga t cgegag 


oo4U 


tat aacgatc 


agccga t cga 


tctcaicigc 


egac tgccat 


gc tga igcca 


cacgeaagcg 


oy UU 


cagca t a t ca 


gcciiaicii 


ggt tga t egg 


ca I gc I ggac 


gagcacai c i 


gt tgt cgca t 


oy uU 


caac t gc t ga 


c tgc tatata 


tgtgc tggtg 


c tgaat cgat 


cgat tgt cgt 


cacggaagtg 


/f n 0 n 
4UZU 


aagaacaacc 


acggcac tgc 


tgcc tgc tgg 


gc t c t agccg 


ceat cage tg 


eggagc tga t 


/I A O A 


cca tggacgt 


gaggat t acc 


gaagae tgt c 


aggtc teae t 


gggt a t ceag 


gtggc tc tgt 


41 4U 


cgaat tgtgg 


at t ccaaat a 


gt taac tgga 


gtc tgt cat t 


ggtgt tggtg 


gtgtcaatc t 


4zUU 


age tgaga tc 


cgtc tggtat 


agegt aagag 


aaacat catg 


cac tatccce 


agt cataace 


jI 0 C A 

4zbU 


a tgccccaat 


ggccaccaa t 


agt 1 1 tec t e 


gtgaaaate t 


cece 1 1 ga t c 


ecagatc tc t 


>l 0 O A 


ggtgcgagag 


tgaagt tgca 


egaagecca t 


cctggt tc t t 


ccgagt ecat 


tgtggagate 


ii O O A 

4o8u 


cagggcat tc 


cggatcaagt 


gaaagccgca 


cagagcc 1 1 c 


tgcaagge 1 1 


cat eggegca 


A A A f\ 

444U 


agcagcaaca 


gcaggcaggc 


gecccagtec 


tc t cgcatgg 


cecat t at 1 1 


t tagtaagc t 


4dUU 


ggaggacat t 


cgcaacaggg 


gggtcagtgg 


t cac tgeaaa 


gc tgagt t tg 


ttcttcagtt 


4bbU 


caac tgcaga 


aaa t tgcaga 


teggt tgceg 


tagt tgc tag 


aacggt acat 


agt tgceace 


4bz0 


taac tgtagc 


gagtggcata 


act tat tgtg 


tgt tac tgcc 


caatgt tgte 


tetcet tgtg 


4680 


1 1 catggat t 


cagac t tgtg 


at tgt agtat 


t tc tgga tea 


gactggagta 


aaagaaaaaa 


4740 


aaaaaggaag 


acatgggt 1 1 


aacagt aagc 


tcaaaacgt t 


gacagt agta 


aaat aaaagg 


4800 


ggt ttgt tea 


c 1 1 tat t tec 


aatatcaaec 


t taccaacat 


t tggcgt tga 


ateat t tata 


4860 


ccacatcgc t 


tgtgcagctg 


aatt tggggc 


tgt t taaaag 


atggtctct t 


ggat tgctaa 


4920 



112/143 



wo 2004/005515 



PCT/JP2003/003154 



ttgcctcgcg gcaagcgtgg taccttgtac aatataaata taattataac tatttaattt 4980 
cataaaaaaa aaaaaaaaaa aaaaa 5005 



<210> 72 

<211> 4978 

<212> DNA 

<213> rice 

<400> 72 



gcgatc tccc 


tgccccgacg 


tcgccggccg 


ate tctcat t 


c tetecacgc 


cc tgc t cgt c 


bu 


gccga tc tec 


t acaccatcc 


c tgccatctc 


ctect teccc 


teccc tc tat 


ee tecaetgg 


ion 

1 zU 


tgccgcccac 


c tc tecgtat 


aagacaaac t 


gegt tgcggc 


gttggt ttcc 


gccggcgc tg 


ion 
1 oU 


c tgc tgcacc 


tgtcagc tag 


ggegggcatg 


gcgegecgcg ccgcttcccg 


egc tgt tggc 


o it n 


gccct tcgc t 


cggacggc tc 


gatccaaggg 


cgaggaggce 


gcgcgggggg 


cagtggcgcc 


0 n n 


gaggacgcac 


gccacgtgt t 


cgacgaat tg 


c tccgccgtg 


gcaggggcgc 


c tcgatctae 


OCA 


ggc t tgaacc 


gcgccc tcgc 


cgacgtcgcg 


cgtgacagcc 


ccgcggccgc 


cgtgt cecgc 


4zu 


tacaaccgca 


tggcccgagc 


cggcgccgac 


gaggtaac tc 


ccgact tgtg 


cacc t aeggc 


480 


at tctcatcg 


gt tgctgctg 


ccgcgeggge 


cget tggacc 


tcggt t tcgc 


ggcct tgggc 


540 


aatgtcat ta 


agaagggat t 


tagagtggac 


gecatcgcct 


teactcctct 


gctcaaggge 


600 


etc tgtgccg 


acaagaggac 


gagcgacgca 


atggacatag 


tgctecgcag 


aatgaccgag 


660 


c tcggctgca 


t accaaatgt 


ct tctcctac 


aatat tc t tc 


tcaaggggct 


gtgtgatgag 


720 


aacagaagcc 


aagaagc tc t 


cgagc tgctg 


caeatgatgg 


c tgatgateg 


aggaggaggt 


780 


agcceaeetg 


atgtggtgtc 


gtataccac t 


gtcatcaatg gcttettcaa 


agagggggat 


840 


tcagaeaaag 


e t tacagtac 


ataeeatgaa 


atgctggacc 


gggggat t t t 


acc tgatgt t 


900 


gtgaectaca 


actetat tat 


tgctgcgt ta 


tgcaaggc tc 


aagc tatgga 


caaagecatg 


960 


gaggtae t ta 


acaceatggt 


taagaatggt 


gteatgcc tg 


at tgcatgac 


atat aatagt 


1020 


at t c tgcatg 


gatat tgctc 


t tcagggcag 


ccgaaagagg 


c tat tggat t 


tc tcaaaaag 


1080 


atgcgcagtg 


atggtgtcga 


accagatgt t 


gt tact tata 


get tgcteat 


ggat tate 1 1 


1140 


tgcaagaacg 


gaagatgcat 


ggaagctaga 


aagat 1 1 teg 


at tc tatgae 


caagagggge 


1200 


ctaaagee tg 


aaat tac tac 


c tatggtacc 


ctgcttcagg ggtatgctac 


caaaggagee 


1260 
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c I igi igaga 


4 OP o 4 OP OP 4 /> 4 

igcaiggic I 


c I iggai i ig 


a iggi acgaa 


a egg I a I cea 


n n n \ or o 4 a 4 4 

CCC t ga I ca i 


\6L\j 


laigt 1 1 tea 


gca 1 1 c t aa t 


A T OP T OP A A T A A 

a igigcai ac 


OP AT AAAAAA OP 

gc I aaac aag 


OP OP AAA or 4 A OP A 

ggaaagiaga 


t caggcaa tg 


1 Q Q n 
1 ooU 


ciigigiica 


OP A A A A A ^ OP A OP 

gcaaaa igag 


OP /> A OP AAA OP OP A 

gcagcaagga 


I tgaa I ccga 


o 4 or /> r\ or 4 or o r* 

a Igc ag t gac 


OP 4 A 4 OP OP A OP A A 

gt a tggagea 


1 44U 


gi I aiaggca 


4 n ^ 4 4 4 OP o /I 

I ac 1 1 igcaa 


OP X t\ *\ OP OP t\ o OP n 

gi caggcaga 


or4 *ioro oorci 4 ct 

giagaagaig 


/» 4 4 4" OP A» 4 4 4 o 

ciaigciita 


4 4 4 4 or 4 or r\ o or 

III tgagcag 


i uUU 


alga icgaig 


A A OP OP A A 4* A A OP 

aaggac i aag 


A A €\ T OPOPA AAA 

ccc iggcaac 


o44rr44-4o4o 

aiigiiiaia 


ac iccc laai 


T A A T OP OP T 4 4 OP 

tcatggiitg 


1 0 oU 


r OP A A A A ^ OP 4 A 

I gcacc igta 


A A A A A 4- OPOPOPA 

acaaa iggga 


OP A OP OP OP A T OP A A 

gagggc tgaa 


OP n or 4 4 n n 4 4 a 

gagi I aa 1 1 c 


4" 4 /V n n n 4 op 4 4 

I tgaaa tgt i 


OP OP A 4 A OP A OP OP A 

gga t cgaggc 


icon 


A T A ^ OP 4 A 4^ OP A 

a I c igi c Lga 


acac t a 1 1 1 1 


ciiiaaiica 


A T O A T T OP AAA 

a I aa 1 1 gaca 


T £\ €\ T T OP AAA 

g t ca I Igcaa 


A OP A A OP OP OP A OP OP 

agaagggagg 


icon 
1 DoU 


gt t at agaa t 


c tgaaaaac t 


c 1 1 tgagc tg 


atggt acgt a 


t tggtgtgaa 


geeeaa tgt e 


\ 1 A(\ 

1 ( 4U 


at t acctaca 


atactcttat 


c aa t gga tat 


4^ OP ^4 4^ OP OP A A OP 

t gc t tggcag 


gtaaga tgga 


tgaagcaa t g 


1 0 n n 
1 oUU 


A A OP ^ ^ €\ r\ ^ V 

aagi I ac 1 1 1 


c tggca tggt 


A 4" f\ A T 4" OP OP OP 

c I cagt iggg 


4 4 OP t\ T\ n r% f* i *\ 

1 1 gaaacc i a 


A 4 A ^ 4' OP 4 4 A ^ 

a t ac t g 1 1 ac 


4 4 A 4 A OP r% A r% 4 

1 1 a t agcac t 


1 ooU 


^ 4 OF o 4 4 n n 4 or 

L igai I aa ig 


or 4 n ^ 4 or /too 

gc I ac igcaa 


n o 4 4 o or 4 o oror 

aa 1 1 agi agg 


a iggaagacg 


i> cr ^ 4" 4fY4 4/>4 

cgi I agi I c I 


4 4 4 4440ffY4^ 

lilt aaggag 


1 Q9n 


A T OP OP A Or A f% A 

a iggagagca 


or 4 or or 4 or 4 4 n or 

gtggigi lag 


k t\ f% \ or n 4 n 4 4 

ICC lga I a 1 1 


4 4 4 4 /> or 4 4 4 Q 

a 1 1 acg I a I a 


•i/*44'444 4/t4 

aca I aa 1 1 c i 


or/>440POp4 4 4 4 

gcaaggi 1 1 a 


1 you 


III caaacca 


or n n or n n n 4 or t% 

gaagaac igc 


4 or n 4 or r* o o o o 

igc igcaaaa 


gaac I c I a I g 


4 4 4 fT n 4 4 4 4 /> 

1 1 agga 1 1 ac 


f* or 4 440r4 oror4 

cgaaagigga 


ZU4U 


acgcaga t tg 


aac 1 1 agcac 


a t acaaca t a 


a4aa4 4-aa4 op 

atcci icaig 


OP A ^ 4* 4 4* or AAA 

gac 1 1 Igcaa 


AAAAAAAA 4 A 

aaacaaac i c 


9 1 nn 
Z 1 uu 


ac tgatga tg 


c ac 1 1 c aga t 


or 4" T 4" A A OP AAA 

gill cagaac 


A 4 A r OP 4" 4 4" OP A 

ctatgittga 


4" OP OP A 4" 4" 4 OP A A 

igga 1 1 tgaa 


OP A 4" 4 OP A OP oir A 4" 

gc t tgagge t 


9 1 A n 
Z 1 bU 


A OP OP A A T T T A A 

aggac 1 1 L ca 


A ^ A T T A 4* OP A T 

aca 1 1 a lga i 


4" OP A 4" OP A A 4" 4 OP 

igaigcai tg 


4* 4 A A A OP 4' 4* OP 

c 1 1 aaagi tg 


or f\ n op n n o 4 or *\ 

gcagaaa t ga 


4 OP 4 4 OP 4 4 4 4 OP 

igaagccaag 


9 9 9 0 

z z zu 


rm4 44or4 4 4or 

ga t I tgl I Ig 


4 4 rrf\ 4 4 4 /> 4 

iigciiicic 


OP 4* A 4* A A A OP OP 4* 

gic taacggt 


4* 4" A OP 4" OP t\ OP A 

I t agtgccga 


A 4 4 A 4' 4* OP OP A f% 

a 1 1 a I iggac 


OP 4" A A A OP OP 4" 4 OP 

giacaggi tg 


9 9 00 

ZZoU 


atggc tgaaa 


A^A-^ 4'a4'A Op 4^ 

aiai lat agg 


A A A OP OP OP OP 4* 4" OP 

acaggggt tg 


^ 4" A OP A A OP A A 4* 

c lagaagaai 


4' OP OP n 4" ^ A A A 4' 

I gga I caac i 


44444444/«4 

etttctttca 


9 Q /I 0 


atggaggaca 


atggc tgtac 


tgt tgac t c t 


ggca tgc taa 


444 4-r»n4 4r¥4 

aiiicaiigi 


4* A OP OP OP A A ^ 4" OP 

t agggaac tg 


0 >l O 0 

Z4UU 


t tgcagagag 


gtgaga t aac 


cagggc tggc 


ac 1 1 acc 1 1 1 


cea tgat tga 


t gagaagcac 


9 /I C O 

Z4oU 


1 1 1 tccc teg 


aagca t ccac 


4 OP A 4- 4 A A 4- 4 OP 

tgcticcttg 


4 4 4" A 4" A OP A 4 ^ 

1 1 1 a t aga t c 


4 44 4rr4/t4 rtrt 

ttttgtctgg 


OP OP OP A A A A 4 A 4 

gggaaaa i a i 


9 9 O 

Zo ZU 


A n o OP n n 4 n 4 4 

c aagaai ai i 


n 4 n or OP 4 4 4 ^4 

a I agg 1 1 1 c I 


ccc igaaaaa 


^ fx ts €% t\ OP 4 /> 4 

I acaagi cc i 


4 4 4 4* 4 or 4 n 4 A 

1 1 a I agaa I c 


4 4 4 OP 4 or 4 4 op 4 

1 1 igagc Igc 


9 R QO 
ZOoU 


^ OP A A OP A T 4" T 

I gaagca 1 1 1 


4 opA n OP A 4 4 4 or 

igcagc 1 1 ig 


n n n 4 4 A 4 op 4 op 

aaa i i c igig 


4 4 OP OP n n ^ 4 A 4 

I iggaai ic I 


1 1 1 c I cc I ac 


4 OP 444444 44 

agicciaiia 


9fi/l 0 
Z04U 


A OP OP A OP OP OP A T 

gaggagggat 


A 4" T A 4" A 4" OP 4* A 

ciicicigia 


4 OP 4 OP 4 #1 fi n 4 n 

Ig tgt aaa i a 


OP A OP n OP 4 4 4 or n 

gcgagi I lga 


4 4 or A 4 n OP 4 op op 

atgc lagigg 


4 4 OP 4 4 4 4 4 4 4 

aagc t cc 1 1 1 


9 700 

Z ( UU 


gaccatgt 1 1 


tgt tgtgcga 


gcat t taaga 


gagtgaagag 


aatgct tc 1 1 


tggtgctgt t 


2760 


c tggtatgga 


aggat ccaca 


gat aaaat tc 


aggt tc tac t 


gc t tc tc tgc 


t tgtaatttt 


2820 


catgaagctg 


cagtgaatac 


c t tgt tgacc 


act tgatctg 


t tgc 1 1 tgaa 


ggagaatata 


2880 


gtagtggcca 


aggt tggtga 


cggtgatggt 


ggcatgtgat 


cccccagatc 


t tcagtgacc 


2940 


cagagaggag 


gggacggcgc 


gtggtgagct 


acaaggcata 


c tcagtggag 


ggcaagatca 


3000 
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aggcc icccg 


I ccgt agggg 


ac I ccgc I gc 


O 4" XV rv rv XV XV xfe- O 

a I c aaggcca 


or* 'frrr* 4r*/> rr o 

ac I gc I ccga 


o 4 or o 4 /V o n 4 

ac I ga t caa t 


oUoU 


t tc tggtgca 


gacaggtgc I 


igcggicagg 


4 4 XI x» o XV rfc XI XT ¥ 

1 1 aaagaag i 


I ggc aaaaa i 


XT XV T T" XV 4 XV n XI /TT 

gc 1 1 c igaag 


0 1 Z U 


aaagg t I aa i 


tgiigitica 


4 X* 4 n jnr r% xv xi 

I c I caggaga 


I L CC aga t ga 


4 /> /> o rr 4 cr 4 r» 4 

I ccagigi c I 


ceaacaat tg 


0 1 oU 


aggcgc 1 1 a I 


I L igc icca I 


agi aaagi aa 


/Y 4 o /> o 4 4 cr /> 

gi acac I igc 


igdgaaccac 


n OP 4 4 or n /> n n 

cagi igac aa 




cacggc t tgt 


igiaccaica 


aacaaagt tg 


rrf4/v4ri4^4/>4 

gt igiat tct 


iggggaaggt 


XV XV XV rv rv rv xv v rv n 

ggaaaggt aa 


o»5UU 


1 1 actgaaat 


gagaagacgg 


ac tggggc tg 


aaa t ccgagt 


XV T rv XV T x% rv #1 o n 

c t ac t caaaa 


XV XV rv XV rv 4 rv rm rv xm 

gcagat aaac 


Q Q c n 


c t aagtacc t 


gtcttttgat 


gaggagc t tg 


tgcaggt tgc 


tgggc t tcca 


gc t a t tgaaa 


o4ZU 


gaggagccc t 


gacagaga 1 1 


gc t tcgaggc 


1 1 tgaac tag 


gacac t caga 


ga tggaagt t 


0 A Q C\ 

o4oU 


c t tccaat aa 


t ccgacacc t 


1 1 1 gcccc tg 


t tgatggtcc 


t cc t gt t ga t 


at c t tgcc t a 


A f\ 

c>b4U 


acaaggaa 1 1 


catgctatat 


XV XV XI x% XV n 4* x% T 

ggacga tc ig 


XV 4 XI o 4 XI XV 4* XV y> 

c t aa t agt cc 


XV XV XV rv 4* rv 4 xv xv rv 

ccca t a tgga 


XV XV XV XI XV 4 XV XV 4" rv 

gggee tgc ta 


oOUU 


a tga I cc acc 


a I a iggaaga 


ccigccaiig 


aiccaccaia 


t ggaagacca 


a t a t ecacaa 


Qft ft n 
oooU 


t St iggaagac 


c igccaa iga 


4'/*/^Q/^/*'>4 n 4 

I cc acca I a i 


agaagacc ig 


4/too 4rrQ 4 or* 

I c aa I ga i ac 


t f* fi 444 4rT4 

aicaiai i ga 


Q79n 


gggt tgaaca 


aigaigggcc 


icgigaicag 


gCCCggl CC I 


gaggggggtc 


or o n 4 opop/¥OP/>/v 

gaa tggggcg 


Q7Cn 

o ( oU 


a t cgc t ccgg 


gcccc ccga t 


4" Xi x» X* XI XV XV XV X* f\ 

I cccagggcc 


XV XV XV O Xk XV 4- Xk 4 XV 

cccacciaic 


T XV T XV XI X| O XV XV XI 

igigcaacga 


XV 4 O XV 4 O XV XV XV o 

gt agiagcga 


oo4U 


t c I tccagcg 


cgcaacgiga 


XV XV X» XV O 4" XV 4" T T 

ggcgaigt I t 


c I c eg L ga 1 1 


t egccggcc t 


OP /> o o /> 4 or ^ or r% 

gc aac I gega 




gaicgcgagi 


a I aacga i ca 


XV XI XI XV Xt 4 Xfe XV XI 4 

gccga I cga I 


XV 4 XV XI 4" XV T XV XI XI 

c t ca t C igcc 


XV rv XV 4" XV XV xv xi 4" xv 

gac igcca t g 


XV 4" XV rv 4 XV XV xv xi xi 

c t ga t gecac 


Q Qft n 


acgcaagcgc 


agcat atcag 


XI XI 4* 4" n 4* XV 4" 4 XV 

cc I latci ig 


XV 4" 4" XV ^ 4* XV XV XV XV 

gt tgat cggc 


rv T XV XV 4" Xv XV rv ^ xv 

a tgc tggacg 


rv XV A rv xv rv 4* /v 4* xv 

agcaca t c tg 


4UZU 


t tgtcgcat c 


aac tgc tgac 


tgctatatat 


^i* 4" XV XV 4" XV XV 4" XV XV 

gtgc tggtgc 


V XV XI rv 4" XV XV xi 4* xv 

tgaatcgat c 


A 4" v rv 4^ A 4 XV 

gat tgtcgt c 


4UoU 


acggaagtga 


agaacaacca 


Xfe XV XV Xk Xfe 4" XV x^ 4 

cggcac IgC I 


f\ XV 4" XV XV 4" XV XV XV 

gcc tgc Iggg 


XV T XV 4" rv XV XV xv xv rv 

c t c t agccgc 


XV rv T XV rv xv 4 rv rv xv 

ca t c agt aag 


41 4U 


c tgcggagc t 


gat cca tgga 


cgtgagga 1 1 


ac cgaagac t 


gt caggtc tc 


rv XV 4* XV XV XV 4 XI 4 XV 

ac tgggta tc 


4ZUU 


caggtggc t c 


tgt cgaat tg 


t ggat t ccaa 


/V T n XV T T XI rv Xfe V 

a t agt taac t 


XV XV rv XV 4" XV 4^ xv 4^ xv 

ggagt c tgt c 


rv "4 4* XV XV 4 XV 4^ 4* XV 

attggtgttg 


/I 0 ft n 
4Z oU 


giggigicaa 


ic I age I gag 


o 4 rt /> 4" /* 4" /Tf rr 

a I ccgi c Lgg 


I a L agcg I aa 


gagaaac a i c 


4 4 fT /* 4 /* 4 4 4 

a I gc ac L a I c 


4oZU 


cccagtcata 


accaigcccc 


Xk Xl 4* XV XV XV X% XV ^ 

aaiggccacc 


o n T #1 XV T 4" 4" 4* ^ 

aa t agt 1 1 1 c 


r% ^ r* OP 4 or n n n n 

c t cgigaaaa 


I c t cece 1 1 g 


4ooU 


at cccagat c 


4> A 4" XV 4- XV Xk XV X% 

t c Lggtgcga 


XV A XV 4^ XV n A XV 4" 4 

gagtgaagt i 


XV rv XV XV XI XI XV XV XV 

gcacgaagcc 


ca t CC tggt t 


A 4* V A A ^v rv XV 4* rv 

c 1 1 ccgagt c 


444U 


cat tgtggag 


atccagggca 


t tccggatca 


agtgaaagcc 


gcacagagcc 


t tc tgcaagg 


4500 


c 1 1 catcggc 


gcaagcagca 


acagcaggca 


ggcgccccag 


tec tctcgca 


tggeccat t a 


4560 


1 1 1 1 tagtaa 


gctggaggac 


at tcgcaaca 


ggggggtcag 


tggteac tge 


aaagetgagt 


4620 


t tgt tct tea 


gt tcaac tgc 


agaaaat tgc 


agateggt tg 


eegtagt tgc 


tagaacggta 


4680 


catagt tgcc 


acc taac tgt 


agcgagtggc 


ataac t tat t 


gtgtgt tac t 


geccaatgt t 


4740 
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gtctctcctt gtgttcatgg attcagactt gtgattgtag tatttctgga tcagactgga 4800 

gtaaaagaaa aaaaaaaagg aagacatggg tttaacagta agctcaaaac gttgacagta 4860 

gtaaaataaa aggggtttgt tcactttaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 4920 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaa 4978 

<210> 73 

<211> 4722 

<212> DNA 

<213> rice 

<400> 73 



cgccgat c tc 


c I acacca I c 


ccigccaici 


cc I ec I lecc 


c I ecce I c I a 


ice iccac lg 


du 


gigccgccca 


cc 1 c I ccgi a 


1 aagacaaac 


igegi tgcgg 


£% n 4" 4 4 4 4 /* 

egl iggi 1 1 c 


cgccggcgc I 




gc igc igcac 


c Lg I c age I a 


^P A A n T 

gggcgggcat 


OP A OP OP A A OP ^ 

ggegcgeegc 


OP ^ ^ OP A 4* T' ^ ^ ^ 

gecgc 1 1 cec 


OP ^ OP ^ 4* OP T T OP OP 

gege tgi tgg 


1 on 
1 oU 


cgccc 1 1 cgc 


t cggacggc t 


cga t ccaagg 


gcgaggaggc 


cgcgcggggg 


gcagtggcgc 




cgaggacgca 


cgccacgtgt 


tcgacgaat t 


gc tccgccgt 


ggcaggggeg 


cetcgatc ta 


300 


cggct tgaac 


cgcgccctcg 


ccgacgtcgc 


gegtgaeage 


eeegeggeeg 


eegtgtcccg 


360 


c tacaaccgc 


atggcccgag 


ccggcgccga 


egaggtaact 


eccgact tgt 


geace taegg 


420 


cat tc tcatc 


ggt tgctgct 


gccgcgcggg 


eegct tggac 


cteggt ttcg 


eggeet tggg 


480 


caatgtcat t 


aagaagggat 


t tagagtgga 


egecategcc 


t tcactee tc 


tgeteaaggg 


540 


cctc tgtgcc 


gacaagagga 


cgagcgacgc 


aatggacata 


gtgc tccgca 


gaatgaccga 


600 


gctcggc tgc 


ataccaaatg 


tc t tc tec ta 


caatat tc 1 1 


ctcaaggggc 


tgtgtgatga 


660 


gaacagaagc 


caagaagctc 


tegagctget 


geacatgatg 


getgatgate 


gaggaggagg 


720 


tagcccacct 


gatgtggtgt 


cgtataeeac 


tgtcateaat 


gget tettca 


aagaggggga 


780 


t tcagacaaa 


get tacagta 


eataceatga 


aatgetggac 


egggggat tt 


tace tgatgt 


840 


tgtgacc tac 


aactc tat ta 


t tgctgcgt t 


atgeaaggc t 


caagetatgg 


aeaaagccat 


900 


ggaggtact t 


aacaccatgg 


t taagaatgg 


tgtcatgcc t 


gat tgcatga 


catataatag 


960 


tat tctgcat 


ggatat tgct 


c t teagggca 


gccgaaagag 


gctat tggat 


t tc t caaaaa 


1020 


gatgcgcagt 


gatggtgtcg 


aaceagatgt 


tgt tac t tat 


age t tgc tea 


tggat tat ct 


1080 


t tgcaagaac 


ggaagatgca 


tggaagctag 


aaagat 1 1 tc 


gat tctatga 


ecaagagggg 


1140 
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cctaaagcc t 


gaaat tac ta 


cc I a iggi ac 


cc t gc 1 1 cag 


gggt atgc t a 


ccaaaggagc 


1 onn 
1 ZUU 


cc t tgt tgag 


atgcatggt c 


let igga I I t 


gatggt acga 


aacggtatcc 


acce t ga t ca 


1 0 c n 


1 1 atgt 1 1 1 c 


agca 1 1 c t aa 


t atgtgcata 


cgc t aaacaa 


gggaaagt ag 


at caggcaat 


1 0 0 n 


get tgtgt tc 


agcaaaa tga 


ggcagcaagg 


at tgaatccg 


aa tgcagt ga 


cgt atggagc 


1 0 0 A 

1 ooU 


agt tat aggc 


a t ac 1 1 tgca 


agt caggcag 


agt agaaga t 


gc tatgct 1 1 


a 1 1 1 tgagca 


1 44U 


gatgatcgat 


gaaggac taa 


gccc tggcaa 


cat tgt 1 1 at 


aac t ccct aa 


t tea tggt 1 1 


1 r A rk 

1 5UU 


gtgcacc tgt 


aacaaa tggg 


agagggc tga 


agagt t aat t 


c t tgaaa t gt 


tggatcgagg 


1 d £! A 

1 boU 


catc tgtc tg 


aacac tat 1 1 


4^^4 4-4-^^4-4a 

tc 1 1 taat tc 


aa t aa t tgac 


agt cat tgca 


aagaagggag 


icon 

1 ozO 


ggt tatagaa 


t c tgaaaaac 


4^4 4- 4-^<-.^a4 

t c 1 1 tgagc I 


gatggt acgt 


at tggtgtga 


agcceaa tgt 


1 C O A 

1 boU 


cat t acc t ac 


aatactc t ta 


tcaatggat a 


t tgc I tggca 


ggt aagatgg 


a t gaagcaa t 




gaagt t ac 1 1 


tc tggca tgg 


tc tcagt tgg 


gt tgaaacc t 


aatac tgt t a 


c t tatagcac 


1 QAA 

1 oUU 


1 1 tgai I aai 


ggc t ac tgca 


aaa 1 1 agt ag 


gatggaagac 


y% 4* 4* n 4" 4* y% 

gcgt t agt t c 


4" 4" 4" 4" T o n €\ 

1 1 1 1 1 aagga 


1 Q A n 
1 odU 


ga tggagagc 


agtggtgt t a 


gt CC tga t a t 


4 n T ^ €\ f\ 4 0 4* 

t a 1 1 acgt a t 


aaca t aa 1 1 c 


4" A #1 n /V /Y 4" T 4" 

tgcaaggt 1 1 


1 0 9 n 


a 1 1 tcaaacc 


agaagaac t g 


c t gc tgcaaa 


agaac t c t a t 


gt taggat t a 


ccgaaagtgg 


1 0 0 n 


aacgcagat t 


gaac 1 1 agca 


cat acaacat 


aat cc t teat 


ggac 1 1 tgca 


aaaacaaac t 


O A /i A 

zU4U 


cac tgatgat 


gcac 1 1 caga 


tgt 1 1 cagaa 


cc t atgt t tg 


atggat t tga 


age t tgagge 


0 1 A A 

Zl Uu 


taggac 1 1 tc 


aacat t atga 


•1- 4-^n 4- 4- 

t tgat gca 1 1 


get taaagt t 


ggcagaaa tg 


atgaagccaa 


O 1 C A 

Zl bU 


«>^« * + -I- M 4- 4- 4- 

gga 1 1 1 g 1 1 1 


» 4- 4- »A 4- 4- 4- n 4- 

gttgctttct 


cgtc taacgg 


1 1 1 agtgccg 


aat tat tgga 


cgt acaggt t 


0 O 0 A 

zzzu 


gatggc tgaa 


aatat tatag 


gacaggggt t 


gc t agaagaa 


t tgga t caac 


tcttictttc 


0 0 0 A 

ZZoU 


aatggaggac 


aatggctgt a 


c tgt tgac tc 


t ggc at get a 


nn4- 4 4An4 4^ 

aa 1 1 teat tg 


t tagggaac t 


Zo4U 


gt tgcagaga 


ggtgaga t aa 


ccagggc tgg 


cac 1 1 acc 1 1 


tcca tga t tg 


a tgagaagca 


0 yl A A 

Z4UU 


c 1 1 1 1 ccc t c 


gaagcat cca 


ctgcttcctt 


4* 4" 4* 4* n €\ T 

gt 1 1 at aga t 


C t t t tgt C tg 


ggggaaaa ta 


9 >f C A 

Z4oU 


tcaagaat at 


tat aggt t tc 


tccc tgaaaa 


at acaagtcc 


1 1 ta tagaat 


ett tgagctg 


0 C 9 A 

ZbZU 


c tgaagcat t 


t tgcagc 1 1 1 


gaaat tc tgt 


gt tggaa 1 1 c 


4-4-4-4-A4-Akr«4-n 

ttttctccta 


cagtec t at t 


0 n o A 
ZboU 


agaggaggga 


tc t tctctgt 


atgtgtaaat 


agcgagtt tg 


aatgctagtg 


gaagctec 1 1 


2640 


tgaccatgt t 


t tgt tgtgcg 


agcat t taag 


agagtgaaga 


gaatge 1 1 c t 


t tggtgc tgt 


2700 


tctggtatgg 


aaggatccac 


agataaaat t 


caggt t c t ac 


tgct tctctg 


c t tgtaat 1 1 


2760 


tcatgaagc t 


gcagtgaata 


cct tgttgac 


cac t tgatct 


gt tgct t tga 


aggagaatat 


2820 


agtagtggcc 


aaggt tggtg 


acggtgatgg 


tggcatgtga 


tcccccagat 


ct tcagtgac 


2880 
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ccagagagga 
aaggcc tccc 
1 1 tc tggtgc 
gaaaggt taa 
gaggcgct ta 
ctggggctga 
aggagct tgt 
ct tcgaggct 
t tgcccctgt 
gacgatc tgc 
ctgccat tga 
ccaccatata 
cgtgatcagg 
cccagggccc 
gcgatgt t tc 
ccgatcgatc 
ct tatct tgg 
gctatatatg 
ggcactgctg 
ggat taccga 
tccaaat agt 
tctggtatag 
ccaccaatag 
aagt tgcacg 
gatcaagtga 
aggcaggcgc 
caacaggggg 
at tgcagatc 
gtggcataac 



ggggacggcg 
gtccgtaggg 
agacaggtgc 
ttgttgtttc 
t t ttgctcca 
aatccgagtc 
gcaggt tgct 
t tgaac tagg 
tgatggtcc t 
taatagtccc 
tccaccatat 
gaagacctgt 
cccggtcctg 
ccacc tatc t 
tccgtgat 1 1 
tcatc tgccg 
t tgatcggca 
tgctggtgct 
cctgctgggc 
agac tgtcag 
taactggagt 
cgtaagagaa 
t t ttcctcgt 
aagcccatcc 
aagccgcaca 
cccagtcc tc 
gtcagtggtc 
ggt tgccgta 
ttattgtgtg 



cgtggtgagc 
gac t ccgc tg 
t tgcggtcag 
ate tcaggag 
tagtaaagtg 
tac tcaaaag 
gggct tccag 
acac tcagag 
cc tgt tgata 
ccatatggag 
ggaagaccaa 
caatgataca 
aggggggtcg 
gtgcaacgag 
cgccggcc tg 
actgccatgc 
tgctggacga 
gaatcgatcg 
tc tagccgcc 
gtc tcac tgg 
ctgtcat tgg 
acatcatgca 
gaaaatctcc 
tggt tcttcc 
gagcct tctg 
tcgcatggcc 
ac tgcaaagc 
gt tgctagaa 
t tac tgccca 



tacaaggcat 
cat caaggcc 
gt taaagaag 
at tccagatg 
gaaaggtaat 
cagataaacc 
c tat tgaaag 
atggaagt tc 
tc t tgcc t aa 
ggcctgc taa 
tatccacaat 
tcatat tgag 
aatggggcga 
t agtagcgat 
caac tgcgag 
tgatgccaca 
gcacatctgt 
at tgtcgtca 
atcagctgcg 
gtatccaggt 
tgt tggtggt 
c tatccccag 
cc t tgatccc 
gagtccat tg 
caaggct tea 
cat tatt 1 1 1 
tgagt t tgt t 
cggtacatag 
atgt tgtctc 



actcagtgga 
aactgc tccg 
t tggcaaaaa 
atccagtgtc 
tactgaaatg 
taagtacc tg 
aggagccctg 
t tccaat aa t 
caaggaat tc 
tgatccacca 
atggaagacc 
ggt tgaacaa 
tcgctccggg 
c t tccagcgc 
atcgcgagta 
cgcaagcgca 
tgtcgcatca 
cggaagtgaa 
gage tgatcc 
ggctctgtcg 
gtcaatc tag 
teataaccat 
agatetctgg 
tggagatcca 
tcggcgeaag 
agtaagctgg 
c t tcagt t ca 
t tgccacc ta 
tecttgtgtt 



gggcaagate 2940 
aactgatcaa 3000 
tgcttctgaa 3060 
tccaacaatt 3120 
agaagaegga 3180 
tcttttgatg 3240 
acagagattg 3300 
ccgacacctt 3360 
atgctatatg 3420 
tatggaagac 3480 
tgccaatgat 3540 
tgatgggcct 3600 
ccececgatt 3660 
gcaacgtgag 3720 
taacgatcag 3780 
geatateagc 3840 
actgetgact 3900 
gaaeaaccac 3960 
atggacgtga 4020 
aattgtggat 4080 
ctgagatccg 4140 
gccecaatgg 4200 
tgcgagagtg 4260 
gggcattceg 4320 
cagcaacage 4380 
aggacattcg 4440 
actgcagaaa 4500 
actgtagcga 4560 
catggattca 4620 
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gact tgtgat 


tgtagtat 1 1 


c igga icaga 


At T Av Av n t ci n o 

c iggagt aaa 


agaaaaaaaa 


aaaggaagac 


4DoU 


atgggt t taa 


cagtaaaaaa 


aaaaaaaaaa 


aaaaaaaaaa 


aa 




/I 7 0 9 


<210> 74 














<211> 6164 












<212> DNA 














<213> rice 












<400> 74 














cgcagaagag 


a tcgatcgcg 


aic iccci gc 


cccgacg I eg 


ccggccga L c 


4r»4/**a4 4r»4r* 

icicai icic 


fin 
0 u 


tccacgccc t 


gc tcgtcgcc 


ga I C I CC I aC 


aCC a I C CC Ig 


/*/»Q4/*4/*r»4r* 


c* \ \c*r*c*f*\f*f* 
L I LLLLC ill 




cc tctatcct 


ccac tggtgc 


CgC CC dCO I C 


\ r* r* ct \ Q 4 *i ct 
I LL^ I d I ddg 


dL dddU I BVy S 




1 oU 


ggt t tccgcc 


ggcgc tgctg 


C IgCdCC Ig L 


c age I agggc 


CTCrCTf* Q 4 CTCfC* CT 

gggcaiggcg 


cgecgcgecg 


240 


c t tcccgcgc 


tgt tggcgcc 


C I I cgc I egg 


*i r* CT err* 4i^rr?i 4 

acggc I ega i 


ccaagggcga 


ggaggcegcg 


300 


cggggggcag 


tggcgccgag 


gacgc acgc c 


•3/^<T4rT4 4r»fTo 

acgig 1 1 cga 


C gad I I gc I C 


cgccgtggca 


360 


ggggcgcc tc 


gat c t acggc 


I igaaccgcg 


ccc icgccga 


/> rr 4 r» <t/> ctc* re 4 

cgicgcgcgi 


gacagccccg 


420 


cggccgccgt 


gtcccgc tac 


aaccgc a i gg 


eccgagecgg 


c*crf*t»ce*ir*cr*ycT 

cgcegaegag 


gtaaetceeg 480 


ac t tgtgcac 


c t acggcat t 


c I ca I egg 1 1 


gc ige igceg 


c* cr f> cf ce CT c* etc* 

egegggcege 


ttggaccteg 540 


gl I icgcggc 


c t igggcaai 


g I c a 1 1 aaga 


n rm rr n 4 4 4 n 

aggga 1 1 lag 


*% er \ CT CT *\ ft CT f* c* 

agiggacgcc 


ategee t tea 


600 


ctcctctgct 


caagggcctc 


igigccgaca 


<3 rro cm *% c* cr fx ct 

agaggacgag 


egacgcaaig 


gaeatagtgc 


660 


tccgcagaat 


gaccgagc tc 


ggc igc a I ac 


c aaa ig I c 1 1 


c I cc I acaa I 


at tc t tctca 


720 


aggggctgtg 


tgatgagaac 


agaagccaag 


aagc I c I cga 


CT c* cr 4 ce c» fi c» 

gc Igc Igc ac 


atgatggctg 


780 


atgatcgagg 


aggaggtagc 


CCaCC Iga Ig 


4 rf rr 4 rr 4 rr 4 o 

I gg I g I c g I a 


I ace ac i g i c 


atcaatggct 


840 


tc t tcaaaga 


gggggat tea 


gac aaagc 1 1 


acagi ac a I a 


/> o 4 CTfi 4 o 4 rr 

CC a I gaaa i g 


ctggaeeggg 900 


ggat 1 1 tacc 


tgatgt tgtg 


acc I acaac i 


/«4q44444 cti^ 

c I a 1 1 a I igc 


4 cTf* CT 4 4 <i 4 CT ft 

I gcgi I a Igc 


aaggeteaag 960 


c tatggacaa 


agccatggag 


gtac t taaca 


ccatggt t aa 


gaatggtgtc 


atgeetgat t 


1020 


gcatgacata 


taatagtat t 


c tgcatggat 


at tgc tc t tc 


agggcagccg 


aaagaggc ta 


1080 


t tggat t tc t 


caaaaagatg 


cgcagtgatg 


gtgtcgaacc 


agatgt tgt t 


act tatagct 


1140 


tgc tcatgga 


t tatc 1 1 tgc 


aagaacggaa 


gatgcatgga 


age t agaaag 


at 1 1 tegat t 


1200 


c tatgaccaa 


gaggggccta 


aagcc tgaaa 


t tactaecta 


tggtaecetg 


ct teaggggt 


1260 
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a IgC 1 aCCdd. 


aggagccc 1 1 


rr4 4 rrQ<TfQ ^ err* 

gi igagaigc 


Q 4 ct cy 4 /> 4 r» 4 4 

a I gg I c I c 1 1 


cfct't 4 4 4 fro 4 ct 

gga 1 1 Iga I g 


g I dtgdaacg 


1 ^90 


gtatccaccc 


igaicat lai 


OP f "f 4 4 o OP n 

g 1 1 1 1 cage a 


4 4i^4oo4o4 inr 

1 1 c I aa I a I g 


4 or o ■f o OP r* 4 

I gc a I acgc I 


o *i 1 1 o OP OP OP n 

aaacaaggga 


1 0 oU 


aag I aga i c a 


ggcaa lgc 1 1 


cr \ ct \ 4/>'irT/»o 

gigi I cagca 


ooo \ CT f\ cr CT 

aaa igaggc a 


CT C* O Q CT CT 1 f 4 

gcaagga i ig 


dd I c cgaa L g 


1 44:11 


cagigacgi a 


4 Of /TP o or /> o OP 4 4 

iggagcagi I 


o 4 rk opop/> n 4 n /> 

a I aggca I ac 


4 4 4 OP /> o o OP 4 /> 

III gcaagi c 


O OP op O OP O OP 4 O 

aggcagagi a 


rroorro \ ct c* 4 o 

gaaga i gc i a 


1 ouu 


igctiiaiLi 


4 OP n or ^ n or o 4 or 

igagcagaig 


a I cga Igaag 


OP n 4 o o OP f% n f% 

gac I aagccc 


4 OP OP f\ n o /> 1 4 4 

iggcaaca I i 


CT \ 4 4o44fi/*4 

gi 1 1 a I aac i 


1 oou 


ccc t aat t ca 


4 4* 4 4" 4 ^ 

iggt t tgtgc 


n A 4" 4* #1 n A o 

acc igiaaca 


o o 4 OP OP op n OP n or 

aat gggagag 


OP or /* 4 or n #i or n or 

ggc igaagag 


44aa44/*44rr 

1 1 aai to I tg 


1 o^U 


aaaigt t gga 


I cgaggca I c 


igi c igaaca 


/>4Q4444r>44 

ciaiiiicii 


I aa 1 1 caa I a 


O 4 4 fT O Q CT 4 

ail gac ag i c 


1 OoU 


at tgcaaaga 


agggagggt t 


at agaatc tg 


aaaaac t c 1 1 


tgagc tgatg 


rr 4 o A* iHP 4 4 4 

gtacgt at tg 




gtgtgaagcc 


caatgicai t 


acc i acaa I a 


f\ 4 /> 4 4 o 4 o o 

cici laicaa 


4 OP OP rt 4 o 4 4 or r* 

tggaiai lgc 


4 4 OP OP /> o OP OP 4 n 

1 1 ggc agg t a 


1 oUU 


aga I gga I ga 


agcaa igaag 


1 1 ac I I I C I g 


gca iggi c I c 


O fT 4 4 CTCTCt 4 4 fT 

agi igggi Ig 


dddC C L dd L d 


1 oOU 


c ig 1 1 ac 1 1 a 


I agcac 1 1 ig 


Q 4 4 *i o 4 cTCTf* 4 

ail aa iggc i 


ac I gc aaaa i 


4 *k CT \ *1 CTCt*i 4 CT 

I agi agga ig 


gaagacgcgi 




I ag I I C I 1 I I 


4 *\ *% fT CT *\ it *\ 4 CT 

laaggagaig 


op c% op n op o 1 fr 4 jTp 

gagagcagig 


gigi I agi cc 


4 rro 4 o 4 4 a 4 f 

I ga I a 1 1 a 1 1 


acg I a I aac a 


1 you 


I aa 1 1 c I gc a 


o rrrr f f f a 4 t 4 

agg 1 1 1 a 1 1 1 


c aaaccagaa 


(TfO'S/* 4 ft 4 IT/* 

gaac lgc lgc 


I gc aaaagaa 


/*4/*4o4(t4 4o 

cicidigiia 


ZU4u 


gga 1 1 accga 


aagt ggaacg 


c aga 1 1 gaac 


4 4 n OP /> n n 4 n 

1 1 age ac a i a 


/>nn/>n^ n f\ 4 

caaca i aa i c 


4 4 /> o f OP OP o 

CI teat ggae 


Z 1 UU 


1 1 Lgc aaaaa 


c aaac I c ac I 


OP rt 4 OP ft 4 or /> n 

ga I ga I gc ac 


4 4 o OP o 4 OP 4 4 

tic aga I g 1 1 


I cagaacc i a 


4 OP 4 4 4 OP n 4 OP OP 

igi I igaigg 


Z 1 DU 


ail igaagc i 


4 OP op /f /> 4 o op op 

igaggc I agg 


ac 1 1 1 caaca 


4 4 o 4 OP o 4 4 OP o 

1 1 a iga I iga 


4 cr c* o 4 4 err* 4 4 

I gca I lgc 1 1 


o o o rr 4 4 cr ct c* i 

aaagi iggca 


9990 


gaaaigaiga 


o op Ann op or n 4 

agccaagga i 


44rr44 4rr4 4rT 
llglllgllg 


n 4 4 4 /> 4 /> or 4 /> 

C 1 1 ic icgic 


4 o o tf^ or /TP 4 4 4 n 

I aacggi 1 1 a 


OP 4 OP n n OP o n 4 4 

gigccgaai I 


9 9 cn 
ZZoU 


at tggacgt a 


f\ r\ or OP 4 4 OP n 4 or 

caggt igaig 


or A 4 or n n n n 4 n 

gc igaaaa i a 


4 4 n 4 n or or n t\ n 

1 1 a I aggaca 


OP OP OP OP 4 4 om 4 n 

ggggt lgc I a 


or n n op o o 4 4 op op 

gaagaai igg 


9 Q/i n 
Zo4U 


a t caac i c 1 1 


4n4 4 4nnn4 or 

iciiicaaig 


OP n or OP n n n 4 or 

gaggacaa Ig 


r\r/*4or4')/>4 /v 4 

gc igi ac igi 


4 CTft /> 4 /> 4 CrCTf* 

igac I c Iggc 


n 4 ct n 4 fi 4 4 4 4 

a I gc I aaa i i 


Z4UU 


teat tgt tag 


ggaac tgt t g 


cagagaggtg 


aga I aace ag 


ggc t ggcae t 


tacctttcca 


9 /! A n 


tga t tga tga 


gaagc ac 1 1 1 


I CCC t cgaag 


cat ecae igc 


4 4/>/>4 4rr4 4 4 
I I CC I tgt I I 


o 4 n or o 4 4 4 4 

a I aga i c i i i 


9 9 n 
Z u Z U 


tgtciggggg 


aaaa I a i caa 


or nn4n4 4n4n 

gaa I a 1 1 a I a 


ggl I I C I c c c 


I gaaaaa I ac 


QQrr4/>/>4 4 4o 

aag I cc 1 1 1 a 


91^ 

Z D oU 


4' n om n 4 ^ 4 4 4 

t agaa i c 1 1 1 


or n OP n 4 or n 4 or n 

gagcigciga 


n OP n 4 4 4 4 crn 

age a 1 1 1 1 ge 


o OP At 4 4 4 OP n o o 

ago 1 1 igaaa 


4 4n4rT4ry4 4rr 
I I C I glgl Ig 


ctn o44/«4444 

gaa 1 1 c 1 1 1 1 


Z04U 


c t cc I acagt 


octal lagag 


gagggate 1 1 


4 A 4 4 n 4" T 

0 1 0 tgt a tgt 


or 4 n rk n 4 n or f\ or 

gt aaa t agog 


n CT ft 4 n 4 or 4 n 4 

aggiaigiai 


9 7nn 
Z ( uu 


gccacc tc tc 


cgaat tat 1 1 


t t.actgtggt 


tec tagactg 


taaacaagea 


at tatgt t at 


2760 


gctgt tgatg 


ccagaaaaaa 


cataaaagt t 


tgtcgt tate 


tc tac taacg 


gat cataaag 


2820 


ggatt tgtga 


ctggagtt tc 


aaac t taatg 


tgte taggea 


gtaat 1 1 tga 


cat tagat cc 


2880 


aaaacaat 1 1 


atagggt ttc 


at taaat t tc 


ate tatgtgt 


ac tgt t tagg 


tgt tgaatag 


2940 


tttgacttgt 


ttt t taactg 


aacaaaagat 


atgtctgaag 


ctttgttctt 


taccaaatgc 


3000 
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agtac tgatc 


atcacaatat 


attttt tatg 


gaacaagat t 


ggat tgtata 


gaatggt t tc 


3060 


tgatctgat t 


atct tatc tc 


aaegt at tat 


tatgeacatg 


tac taateat 


gaaa tatc tg 


3120 


atggaatgat 


gt ttctat tt 


ace tgtgtga 


ggcagcaagg 


agtgagatgg 


ataacaccac 


3180 


atactccctc 


tgtcccagaa 


tat aagaagt 


1 1 tagagt tg 


gacacgat ta 


t taagaaagt 


3240 


aggtagaagt 


gagtagtgga 


gggt tgtgat 


tgcatgagta 


gtggaggtag 


gtgggaaaag 


3300 


tgaatggtgg 


agggt tgtga 


ttggt tggga 


agagaatgt t 


ggtagagaag 


ttgt tatatt 


3360 


t tggggagta 


cat tat tat t 


c tagaacaat 


actgt tgtgc 


tcaagaagcg 


t tccaaagat 


3420 


gt t tcacaac 


c tgtgctcga 


tgggt t ttga 


gc t taatec t 


gggacat tea 


gta t€atgat 


3480 


ctgtctcat t 


c t taaacatg 


gaataaagga 


tgacagcatg 


atttct ttgt 


etc t ataate 


3540 


1 1 1 tggc tac 


ccacagataa 


tagc tgtaaa 


tc tatactac 


1 1 taaaagga 


gtagtggtgg 


3600 


tggtgagtgg 


tgaatc tgcc 


accaccccac 


caccaactet 


caaaat tctg 


aeatgtggga 


3660 


tcactgtcaa 


tccct tc tec 


aagacatgtg 


ggatcactgt 


caatccc t tc 


tecaaaccaa 


3720 


t tgtatgat a 


gaacagtgga 


aat cacggac 


agaecatgga 


getc tcaace 


ataa teatcc 


3780 


t tgcgagt ta 


at aacaaatg 


gagegt aaac 


t tggcaagea 


aaaaac tcaa 


at taattcta 


3840 


aaat taagc t 


c taggat tea 


aaatagat 1 1 


cc tcte tgea 


ttgtgctgtt 


atga 1 1 1 1 ta 


3900 


at t ccgtaac 


aacgcaaatg 


cat t ttgcta 


gtet tataaa 


gaagggt taa 


tgcaaatat t 


3960 


c tgat taaat 


gat tgtatc t 


atgaagt t tg 


aatgctagtg 


gaagctcct t 


tgaccatgt t 


4020 


t tgt tgtgcg 


agcat t taag 


agagtgaaga 


gaatget tct 


t tggtgctgt 


tctggtatgg 


4080 


aaggatccac 


agataaaat t 


caggt tc tac 


tgc t tc tc tg 


c t tgtaat 1 1 


tcatgaagc t 


4140 


gcagtgaata 


cc t tgt tgac 


cac t tgatct 


gttget ttga 


aggagaatat 


agtagtggcc 


4200 


aaggt tggtg 


acggtgatgg 


tggcatgtga 


tcccccagat 


ct tcagtgac 


ccagagagga 


4260 


ggggacggcg 


cgtggtgagc 


tacaaggcat 


actcagtgga 


gggcaagatc 


aaggcctccc 


4320 


gtccgtaggg 


gac tccgctg 


catcaaggcc 


aactgc tccg 


aactgatcaa 


t t tc tggtgc 


4380 


agacaggtgc 


t tgcggtcag 


gt t aaagaag 


t tggcaaaaa 


tgc t tctgaa 


gaaaggt taa 


4440 


t tgttgt t tc 


ate tcaggag 


at tccaga tg 


atccagtgtc 


tecaacaa 1 1 


gaggcgc t ta 


4500 


1 1 1 tgctcca 


tagtaaagt a 


agtacac t tg 


c tgagaacca 


ccagt tgaca 


acacggc t tg 


4560 


t tgtaccatc 


aaacaaagt t 


ggt tgtat tc 


t tggggaagg 


tggaaaggta 


at tactgaaa 


4620 


tgagaagacg 


gac tggggc t 


gaaatccgag 


tc tac tcaaa 


agcagataaa 


cc t aagtace 


4680 


tgtcttt tga 


tgaggaget t 


gtgcaggt tg 


ctgggct tec 


age tat tgaa 


agaggagcec 


4740 
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t gacagaga t 


tgc 1 1 cgagg 


c 1 1 igaac I a 


ggaeae leag 


n or t\ 4* or or o f\ or 4* 

aga iggaagi 


4* A T T A A A A 4" A 

ic I iccaaia 


4oUU 


a tccgacacc 


1 1 1 1 gcccc t 


gt tgatggt c 


c tec tgt tga 


t at c t tgce t 


aacaaggaa t 


4ooU 


tcatgc tata 


tggaega te t 


gc 1 aa I agi c 


ccceatatgg 


agggee tge t 


aa t ga t ccac 




cat atggaag 


aee tgcea 1 1 


ga lecaccai 


a tggaagaee 


A n 4' A 4* ^ ^ AAA 

aaiaieeaea 


A 4' A 4* or or A A or a 

ataiggaaga 


4you 


cc tgccaa tg 


a teeaceat a 


t agaagaec t 


gteaa tga t a 


eat eat at tg 


agggt tgaae 


oU4U 


aatgatgggc 


c tegtgat ea 


ggcecggtee 


tgaggggggt 


egaatgggge 


gatege teeg 


0 1 Uu 


ggccccccga 


1 1 eeeagggc 


ceccace tat 


e tgtgcaacg 


agtagtagcg 


a te 1 1 ecage 


0 1 bU 


gcgcaacgtg 


aggcgatgt t 


tc t ccgtgat 


t tcgceggce 


tgcaac tgcg 


agatcgcgag 


coon 


t at aacga t c 


ageegatega 


t c t cate tge 


egac tgeea t 


ge tga tgcea 


cacgcaagcg 


r o o n 

bZoO 


cagcat a tea 


gee 1 1 ate 1 1 


ggt tgategg 


ea tge t ggae 


gagcaeat e t 


gt tgt cgea t 


c Q /I n 
oo4U 


caac t gc tga 


e tgetatata 


t gtge tggtg 


e t gaa t ega t 


A or A 4 ^ or A or ^ 

egai tgt egi 


caeggaagtg 


QA(\(\ 

04UU 


aagaacaacc 


aeggeae tge 


tgce tge tgg 


ge te tageeg 


cca t cage tg 


cggage tgat 


Q A RC\ 

d4oU 


cca t ggacg t 


gagga 1 1 acc 


gaagac tg t c 


aggt e t eae t 


gggt at ceag 


gt ggc t c t gt 


c c 0 n 


cgaa t tgtgg 


a 1 1 ccaaa t a 


gt t aactgga 


gtc tgt cat t 


ggtgt tggtg 


gt g t c aa t c t 


c c 0 n 


age tgagat e 


egte tggtat 


agegt aagag 


aaaeat ea tg 


eae tatccce 


agt cataace 


oo4U 


a tgeeeeaat 


ggeeaceaat 


agt 1 1 tee t e 


gtgaaaate t 


cecc t tgatc 


ceagate te t 




ggtgegagag 


tgaagt tgea 


egaageeea t 


cetggttctt 


eegagt ceat 


tgtggagate 


C 7 C fl 

0 ( bU 


eagggea 1 1 e 


cggat eaagt 


gaaageegea 


eagagce t te 


tgcaagge 1 1 


eat eggegea 


noon 


agcagcaaea 


gcaggcaggc 


gccccag t ce 


t e t cgcatgg 


ceca 1 1 at 1 1 


1 1 ag t aagc t 


coon 


ggaggacat t 


cgcaacaggg 


gggtcagtgg 


tcac tgcaaa 


getgagt t tg 


ttet teagtt 


5940 


eaaetgeaga 


aaat tgcaga 


teggt tgeeg 


tagt tgctag 


aaeggtaeat 


agt tgeeace 


6000 


taaetgtage 


gagtggeata 


aet tattgtg 


tgt taetgee 


eaatgt tgte 


tcteet tgtg 


6060 


t teatggat t 


eagaet tgtg 


at tgt agtat 


t te tggatea 


gae tggagta 


aaagaaaaaa 


6120 


aaaaaggaag 


aeatgggt 1 1 


aacagtaaaa 


aaaaaaaaaa 


aaaa 




6164 



<210> 75 

<211> 791 

<212> PRT 

<213> rice 
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<400> 75 
Met Ala Arg 
1 

Asp Gly Ser 
Ala Glu Asp 
Arg Gly Ala 
Ala Arg Asp 
Ala Arg Ala 
Gly lie Leu 
Gly Phe Ala 
Asp Ala He 
Lys Arg Thr 
Glu Leu Gly 
Lys Gly Leu 
Leu His Met 
Val Val Ser 



Arg Ala Ala 
5 

lie Gin Gly 
20 

Ala Arg His 
35 

Ser He Tyr 
50 

Ser Pro Ala 
65 

Gly Ala Asp 
80 

He Gly Cys 
95 

Ala Leu Gly 
110 

Ala Phe Thr 

125 

Ser Asp Ala 
140 

Cys He Pro 
155 

Cys Asp Glu 
170 

Met Ala Asp 
185 

Tyr Thr Thr 
200 



Ser Arg Ala 
Arg Gly Gly 
Val Phe Asp 
Gly Leu Asn 
Ala Ala Val 
Glu Val Thr 
Cys Cys Arg 
Asn Val lie 
Pro Leu Leu 
Met Asp He 
Asn Val Phe 
Asn Arg Ser 
Asp Arg Gly 
Val He Asn 



Val Gly Ala 
10 

Arg Ala Gly 
25 

Glu Leu Leu 
40 

Arg Ala Leu 
55 

Ser Arg Tyr 
70 

Pro Asp Leu 
85 

Ala Gly Arg 
100 

Lys Lys Gly 
115 

Lys Gly Leu 

130 

Val Leu Arg 
145 

Ser Tyr Asn 
160 

Gin Glu Ala 
175 

Gly Gly Ser 
190 

Gly Phe Phe 
205 



Leu Arg Ser 
15 

Gly Ser Gly 
30 

Arg Arg Gly 
45 

Ala Asp Val 
60 

Asn Arg Met 
75 

Cys Thr Tyr 
90 

Leu Asp Leu 
105 

Phe Arg Val 
120 

Cys Ala Asp 
135 

Arg Met Thr 
150 

He Leu Leu 
165 

Leu Glu Leu 
180 

Pro Pro Asp 
195 

Lys Glu Gly 
210 
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Asp Ser Asp 
Gly He Leu 
Leu Cys Lys 
Thr Met Val 
Ser He Leu 
He Gly Phe 
Val Val Thr 
Arg Cys Met 
Gly Leu Lys 
Tyr Ala Thr 
Leu Met Val 
He Leu He 
Met Leu Val 
Ala Val Thr 
Arg Val Glu 



Lys Ala Tyr 

215 
Pro Asp Val 

230 

Ala Gin Ala 
245 

Lys Asn Gly 

260 
His Gly Tyr 

275 

Leu Lys Lys 

290 
Tyr Ser Leu 

305 

Glu Ala Arg 

320 
Pro Glu lie 

335 
Lys Gly Ala 

350 
Arg Asn Gly 

365 

Cys Ala Tyr 

380 
Phe Ser Lys 

395 

Tyr Gly Ala 

410 
Asp Ala Met 



Ser Thr Tyr 
Val Thr Tyr 
Met Asp Lys 
Val Met Pro 
Cys Ser Ser 
Met Arg Ser 
Leu Met Asp 
Lys He Phe 
Thr Thr Tyr 
Leu Val Glu 
He His Pro 
Ala Lys Gin 
Met Arg Gin 
Val He Gly 
Leu Tyr Phe 



His Glu Met 
220 

Asn Ser He 
235 

Ala Met Glu 
250 

Asp Cys Met 
265 

Gly Gin Pro 
280 

Asp Gly Val 
295 

Tyr Leu Cys 
310 

Asp Ser Met 
325 

Gly Thr Leu 
340 

Met His Gly 

355 

Asp His Tyr 
370 

Gly Lys Val 
385 

Gin Gly Leu 

400 

He Leu Cys 
415 

Glu Gin Met 



Leu Asp Arg 
225 

He Ala Ala 
240 

Val Leu Asn 
255 

Thr Tyr Asn 

270 

Lys Glu Ala 
285 

Glu Pro Asp 
300 

Lys Asn Gly 

315 

Thr Lys Arg 
330 

Leu Gin Gly 
345 

Leu Leu Asp 

360 

Val Phe Ser 
375 

Asp Gin Ala 
390 

Asn Pro Asn 

405 

Lys Ser Gly 
420 

He Asp Glu 
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425 430 435 

Gly Leu Ser Pro Gly Asn He Val Tyr Asn Ser Leu He His Gly 

440 445 450 

Leu Cys Thr Cys Asn Lys Trp Glu Arg Ala Glu Glu Leu He Leu 

455 460 465 

Glu Met Leu Asp Arg Gly He Cys Leu Asn Thr He Phe Phe Asn 

470 475 480 

Ser He He Asp Ser His Cys Lys Glu Gly Arg Val He Glu Ser 

485 490 495 

Glu Lys Leu Phe Glu Leu Met Val Arg He Gly Val Lys Pro Asn 

500 505 510 

Val He Thr Tyr Asn Thr Leu He Asn Gly Tyr Cys Leu Ala Gly 

515 520 525 

Lys Met Asp Glu Ala Met Lys Leu Leu Ser Gly Met Val Ser Val 

530 535 540 

Gly Leu Lys Pro Asn Thr Val Thr Tyr Ser Thr Leu He Asn Gly 

545 550 555 

Tyr Cys Lys He Ser Arg Met Glu Asp Ala Leu Val Leu Phe Lys 

560 565 570 

Glu Met Glu Ser Ser Gly Val Ser Pro Asp He He Thr Tyr Asn 

575 580 585 

He He Leu Gin Gly Leu Phe Gin Thr Arg Arg Thr Ala Ala Ala 

590 595 600 

Lys Glu Leu Tyr Val Arg He Thr Glu Ser Gly Thr Gin He Glu 

605 610 615 

Leu Ser Thr Tyr Asn He He Leu His Gly Leu Cys Lys Asn Lys 

620 625 630 

Leu Thr Asp Asp Ala Leu Gin Met Phe Gin Asn Leu Cys Leu Met 

635 640 645 
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Asp Leu Lys Leu Glu Ala Arg Thr Phe Asn He Met He Asp Ala 

650 655 660 

Leu Leu Lys Val Gly Arg Asn Asp Glu Ala Lys Asp Leu Phe Val 

665 670 675 

Ala Phe Ser Ser Asn Gly Leu Val Pro Asn Tyr Trp Thr Tyr Arg 

680 685 690 

Leu Met Ala Glu Asn He He Gly Gin Gly Leu Leu Glu Glu Leu 

695 700 705 

Asp Gin Leu Phe Leu Ser Met Glu Asp Asn Gly Cys Thr Val Asp 

710 715 720 

Ser Gly Met Leu Asn Phe He Val Arg Glu Leu Leu Gin Arg Gly 

725 730 735 

Glu He Thr Arg Ala Gly Thr Tyr Leu Ser Met He Asp Glu Lys 

740 745 750 

His Phe Ser Leu Glu Ala Ser Thr Ala Ser Leu Phe He Asp Leu 

755 760 765 

Leu Ser Gly Gly Lys Tyr Gin Glu Tyr Tyr Arg Phe Leu Pro Glu 

770 775 780 

Lys Tyr Lys Ser Phe He Glu Ser Leu Ser Cys 

785 790 791 



<210> 76 
<211> 24 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 
<400> 76 

tctcattctc tccacgccct gctc 24 
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<210> 77 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 77 

acggcggagc aattcgtcga acac 24 

<210> 78 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 78 

agtgtgtggc atggtgcatt tccg 24 

<210> 79 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 79 

ctctacagga tacacggtgt aagg 24 

<210> 80 
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<211> 4746 




<212> DNA 






<213> rice 




<400> 80 








a pa pa t p pa t 


cgcga te tec 




p p p t PP t p p t 

t/V^l> I 


cgccgatc tc 




tppfppaptp 


gtgccgccca 




P PP P PPP PP t 


gctgctgcac 




PP PP t P t t PP 


cgccc t tcgc 


p erp P'p erfircTfirer 


PP apt ppppp 


cgaggacgea 




p p t p era t p t a 


eggc t tgaac 


P PP ETP CfffPP 


ppptpfppper 


c t acaaccge 


p p p era p 1 1 er t 


erp app t aperer 


cat tc tcatc 


P t P PP t t t P P 


P PPP P t t PPP 
^00^'^ ^060 


caatgtcat t 




t PP t p a a PPP 


cc tctgtgcc 


P t PP t P P PP 


pa a t pa p p pa 


ge tcggctgc 




t p t P t pa t pa 


gaacagaagc 


PP t pa t Pfl t P 


pa ppa ppa pp 


tagcccacc t 


ppp 1 1 p 1 1 p a 


a a pa pppppa 


t tcagacaaa 


p pppppa t t t 


tappfpafpt 


tgtgacc tac 


p a a PP t n t pp 


a p a a a pp pat 
atraaugi^v^a i 


ggaggtac 1 1 


gat tgcatga 


eatataatag 


tat tctgeat 


gctat tggat 


t tc teaaaaa 


gatgcgeagt 


age t tgc tea 


tggat tatct 


t tgcaagaac 


gat tc tatga 


ccaagagggg 


cctaaagcct 


gggtatgcta 


ecaaaggagc 


cct tgt tgag 


aaeggtatcc 


accctgatea 


t tatgt 1 1 tc 


gggaaagtag 


atcaggcaat 


get tgtgt tc 


aatgcagtga 


cgtatggagc 


agt tataggc 



ctgccccgac gtcgccggce gatcteteat 60 
ctacaccate cetgceatct cctccttecc 120 
cctctccgta taagacaaac tgcgttgcgg 180 
ctgtcagcta gggcgggcat ggcgcgccgc 240 
teggacgget egatccaagg gcgaggaggc 300 
cgceacgtgt tegacgaatt getccgeegt 360 
cgcgcecteg cegacgtegc gcgtgaeage 420 
atggcccgag ccggcgccga cgaggtaact 480 
ggttgctgct gccgcgcggg ccgcttggac 540 
aagaagggat ttagagtgga cgccatcgcc 600 
gacaagagga cgagcgacgc aatggacata 660 
ataccaaatg tcttctccta caatattett 720 
caagaagete tcgagctgct gcacatgatg 780 
gatgtggtgt cgtataccac tgtcatcaat 840 
gcttacagta cataccatga aatgctggac 900 
aactctatta ttgctgcgtt atgcaaggct 960 
aacaeeatgg ttaagaatgg tgteatgect 1020 
ggatattgct cttcagggca gecgaaagag 1080 
gatggtgtcg aaccagatgt tgttacttat 1140 
ggaagatgca tggaagctag aaagatttte 1200 
gaaattacta cctatggtac cctgcttcag 1260 
atgcatggtc tcttggattt gatggtacga 1320 
ageattctaa tatgtgcata cgctaaacaa 1380 
agcaaaatga ggcageaagg attgaatccg 1440 
atactttgca agtcaggeag agtagaagat 1500 
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gctatgct t t 


at 1 1 tgagca 


gatgatcgat 


gaaggact aa 


gccc tggcaa 


cat tgt t tat 


1560 


aac tccc taa 


1 1 catggt 1 1 


gtgcacctgt 


aacaaatggg 


agagggc tga 


agagt taat t 


1620 


ct tgaaatgt 


tggatcgagg 


catctgtc tg 


aacac tat 1 1 


tc 1 1 taat tc 


aat aat tgac 


1 680 


agtcat tgca 


aagaagggag 


ggt tatagaa 


tctgaaaaac 


tct t tgagct 


gatggtacgt 


1740 


at tggtgtga 


agcccaatgt 


cat tacc tac 


aatactct ta 


tcaatggata 


t tgct tggca 


1800 


ggtaagatgg 


atgaagcaat 


gaagt tact t 


tctggcatgg 


tctcagt tgg 


gt tgaaacc t 


1860 


aatactgt ta 


c t tatagcac 


1 1 tgat taat 


ggctac tgca 


aaat tagtag 


gatggaagac 


1920 


gcgttagt tc 


1 1 1 1 taagga 


gatggagagc 


agtggtgt ta 


gtec tgatat 


tat t acgtat 


1980 


aacataat tc 


tgcaaggt 1 1 


at t tcaaacc 


agaagaac tg 


ctgc tgcaaa 


agaactctat 


2040 


gt taggat ta 


ccgaaagtgg 


aacgcagat t 


gaact tagca 


catacaacat 


aatcct teat 


2100 


ggact ttgca 


aaaacaaac t 


cac tgatgat 


gcact tcaga 


tgt t tcagaa 


ectatgt t tg 


2160 


atggat t tga 


agct tgaggc 


taggact t tc 


aacat tatga 


t tgatgcat t 


get taaagt t 


2220 


ggcagaaatg 


atgaagccaa 


ggatttgttt 


gttgct t tct 


cgtc taacgg 


1 1 tagtgccg 


2280 


aat tat tgga 


cgtacaggt t 


gatggctgaa 


aatat tat ag 


gacaggggt t 


gc t agaagaa 


2340 


t tggatcaac 


tctttct ttc 


aatggaggac 


aatggctgta 


ctgt tgac tc 


tggcatgc ta 


2400 


aat t teat tg 


t tagggaact 


gt tgcagaga 


ggtgagataa 


ccagggctgg 


cacttacct t 


2460 


tccatgat tg 


atgagaagca 


ctt ttccctc 


gaagcatcca 


ctgct tcct t 


gt t tatagat 


2520 


ctt ttgtctg 


ggggaaaata 


tcaagaat at 


tataggt ttc 


tccc tgaaaa 


atacaagtcc 


2580 


1 1 tatagaat 


ct ttgagctg 


c tgaagcat t 


t tgcagc 1 1 1 


gaaat tctgt 


gt tggaat tc 


2640 


ttt tctccta 


cagtcc tat t 


agaggaggga 


tct tc tctgt 


atgtgtaaat 


agcgagtt tg 


2700 


aatgctagtg 


gaagctcct t 


tgaccatgt t 


ttgt tgtgcg 


agcat t taag 


agagtgaaga 


2760 


gaatgc t tc t 


t tggtgctgt 


tctggtatgg 


aaggatccac 


agataaaat t 


cagtagtgge 


2820 


caaggt tggt 


gacggtgatg 


gtggcatgtg 


atcccccaga 


tct tcagtga 


cecagagagg 


2880 


aggggacggc 


gcgtggtgag 


ctacaaggca 


tactcagtgg 


agggcaagat 


caaggcctec 


2940 


cgtccgtagg 


ggac tccgc t 


gcatcaaggc 


caac tgc tec 


gaac tgatea 


at t tctggtg 


3000 


cagacaggtg 


c t tgcggtca 


ggt t aaagaa 


gt tggcaaaa 


a tgc 1 1 c tga 


agaaaggt t a 


3060 


attgttgttt 


catctcagga 


gat tccagat 


gatccagtgt 


c tccaacaat 


tgaggcgc 1 1 


3120 


att ttgctcc 


atagtaaagt 


aagtacac 1 1 


gctgagaacc 


accagt tgac 


aacacggc 1 1 


3180 


gt tgtaccat 


caaacaaagt 


tggttgtatt 


ct tggggaag 


gtggaaaggt 


aat tac tgaa 


3240 
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atgagaagac 


ggactggggc 


tgaaatccga 


gtc tac tcaa 


aagcagataa 


acc taagtac 


3300 


c tgtc tt t tg 


atgaggagct 


tgtgcaggt t 


gc tgggct tc 


cage tat tga 


aagaggagcc 


3360 


ctgacagaga 


t tgcttcgag 


gc 1 1 tgaac t 


aggacac tea 


gagatggaag 


t tc t tecaat 


3420 


aatccgacac 


ct tttgcccc 


tgt tgatggt 


cc tec tgt tg 


atate t tgcc 


taaeaaggaa 


O il O A 

3480 


t tcatgc tat 


atggacgatc 


tgc taatagt 


eccccatatg 


gagggectge 


taatgatcca 


3540 


ccatatggaa 


gacctgccat 


tgatccacca 


tatggaagae 


caatatccac 


aat atggaag 


O /* A A 

3600 


acc tgccaat 


gatccaccat 


atagaagacc 


tgtcaatgat 


acatcatat t 


gagggt tgaa 


3660 


caatgatggg 


cc tcgtgatc 


aggcccggtc 


ctgagggggg 


tcgaatgggg 


egatcgc tec 


3720 


gggccccccg 


at tcccaggg 


cccccacc ta 


tc tgtgcaae 


gagtagtage 


gatet tecag 


3780 


cgcgcaacgt 


gaggcgatgt 


t tc tccgtga 


1 1 tcgccggc 


e tgeaaetge 


gagatcgega 


3840 


gtataacgat 


cagccgatcg 


J._A J. 1 

ate tcatc tg 


ccgae tgcea 


tgctgatgee 


acaegcaage 


o n A A 

3900 


gcagcatatc 


agcct tatc t 


tggt tgatcg 


geatgc tgga 


egagcaeate 


tgt tgtcgea 


O A /* A 

3960 


tcaac tgctg 


ac tgc tatat 


atgtgc tggt 


gc tgaatcga 


tcgat tgtcg 


tcacggaagt 


>4 A O A 

4020 


gaagaacaac 


cacggcac tg 


ctgcctgc tg 


ggc tctagcc 


gecatcagc t 


gcggagc tga 


j4 A O A 

4080 


tccatggacg 


tgaggat tac 


cgaagac tgt 


caggtctcac 


tgggtateca 


ggtggctc tg 


4140 


tcgaat tgtg 


gat tccaaat 


agt taactgg 


agtc tgtcat 


tggtgt tggt 


ggtgtcaate 


A t\ f\ f\ 

4200 


tagctgagat 


ccgtctggta 


tagcgtaaga 


gaaacatcat 


geactatcce 


cagtcataac 


A n f* f\ 

4260 


catgccccaa 


tggccaccaa 


tagt 1 1 tec t 


cgtgaaaatc 


teccet tgat 


cecagate tc 


il A A A 

4320 


tggtgcgaga 


gtgaagt tgc 


acgaagccca 


tec tggt tct 


tecgagtcca 


t tgtggagat 


j| O A A 

4380 


ccagggcat t 


ccggatcaag 


tgaaagccgc 


acagagcc 1 1 


ctgcaaggct 


tcateggege 


4440 


aagcagcaac 


agcaggcagg 


cgccccagtc 


c tc tegcatg 


gcecat tat t 


tt tagtaage 


4500 


tggaggacat 


tcgcaacagg 


ggggtcagtg 


gtcae tgcaa 


agetgagt 1 1 


gt tct tcagt 


4560 


tcaac tgcag 


aaaat tgcag 


atcggt tgcc 


gtagt tgcta 


gaaeggtaca 


tagt tgceae 


4620 


c taactgtag 


cgagtggcat 


aact tat tgt 


gtgt tactgc 


ceaatgt tgt 


ctctcet tgt 


4680 


gt tcatggat 


tcagac t tgt 


gat tgtagta 


1 1 tc tggatc 


agac tggagt 


aaaagaaaaa 


4740 


aaaaaa 












4746 



<210> 81 
<211> 4779 
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<212> DNA 
<213> rice 
<400> 81 



tctcat tctc 


tccacgccc t 


gc tcgtcgcc 


gatctcctae 


accatcce tg 


ccatctcc tc 


60 


c t tcccctcc 


cctc tatcc t 


ccactggtgc 


cgeccaccte 


tccgtataag 


acaaac tgcg 


120 


t tgcggcgtt 


ggt t tccgcc 


ggcgetgctg 


c tgeacctgt 


cage taggge 


gggcatggcg 


180 


cgccgcgccg 


c t tcccgcgc 


tgt tggcgec 


ct tegetcgg 


aeggc tcgat 


ccaagggcga 


240 


ggaggccgcg 


cggggggcag 


tggcgecgag 


gacgeaegee 


aegtgt tega 


cgaat tgc te 


300 


cgccgtggca 


ggggcgcctc 


gatctaeggc 


t tgaaccgcg 


ccc tcgeega 


cgtcgcgcgt 


360 


gacagccccg 


cggccgccgt 


gtcccgc tac 


aaccgeatgg 


cecgagecgg 


cgccgacgag 


420 


gtaactcccg 


act tgtgcac 


ctacggcat t 


etcatcggt t 


gctgctgceg 


cgcgggccgc 


480 


t tggacctcg 


gt ttcgcggc 


ct tgggcaat 


gtcat taaga 


agggat ttag 


agtggacgcc 


540 


atcgcc t tea 


c tec tctgct 


caagggee te 


tgtgecgaea 


agaggacgag 


cgaegeaatg 


600 


gacat agtgc 


tcegcagaat 


gaccgagctc 


ggetgeatae 


eaaatgtc 1 1 


c tcetaeaat 


660 


at tct tctca 


aggggctgtg 


tgatgagaac 


agaagceaag 


aagc tetega 


gc tgctgcac 


720 


atgatggctg 


atgatcgagg 


aggaggtagc 


ceacc tgatg 


tggtgtegta 


taccac tgtc 


780 


atcaatggc t 


tct tcaaaga 


gggggat tea 


gaeaaaget t 


acagtacata 


ccatgaaatg 


840 


c tggaccggg 


ggat 1 1 tacc 


tgatgt tgtg 


ace tacaac t 


etat tattge 


tgcgt tatgc 


900 


aaggc tcaag 


c tatggacaa 


agceatggag 


gtac t taaea 


eeatggt taa 


gaatggtgte 


960 


atgcc tgat t 


geatgacata 


taatagtat t 


e tgeatggat 


at tgc tct tc 


agggeagceg 


1020 


aaagaggcta 


t tggatttct 


eaaaaagatg 


cgcagtgatg 


gtgtcgaaec 


agatgt tgtt 


1080 


ac t tatagc t 


tgctcatgga 


t tatet t tgc 


aagaaeggaa 


gatgcatgga 


age tagaaag 


1140 


att ttcgatt 


c tatgaccaa 


gaggggccta 


aagectgaaa 


t tactaccta 


tggtacce tg 


1200 


ct tcaggggt 


atgc taccaa 


aggagcect t 


gt tgagatgc 


atggtctc t t 


ggat t tgatg 


1260 


gt acgaaacg 


gtatccaccc 


tgateat tat 


gt 1 1 tcagea 


t te taatatg 


tgcatacgc t 


1320 


aaacaaggga 


aagtagatca 


ggcaatget t 


gtgt teagea 


aaatgaggca 


gcaaggat tg 


1380 


aatccgaatg 


cagtgacgta 


tggagcagt t 


ataggcatae 


1 1 tgcaagtc 


aggcagagta 


1440 


gaagatgcta 


tgctttatt t 


tgageagatg 


ategatgaag 


gac t aagcee 


tggcaacat t 


1500 


gt t tataact 


ccc taat tea 


tggt ttgtge 


ace tgtaaca 


aatgggagag 


ggctgaagag 


1560 
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t taat tc t tg 


aaatgt tgga 


tcgaggcate 


tgtctgaaca 


j^4^4il4-^44- 

c tat 1 1 tc 1 1 


taat t caata 


1 /k O A 

1620 


at tgacagtc 


at tgcaaaga 


agggagggt t 


a t agaate tg 


aaaaac tc 1 1 


tgagc tgatg 


t n o n 

1 680 


gtacgtat tg 


gtgtgaagcc 


caatgtcat t 


ace tacaata 


etc t tatcaa 


tggatat tge 


t n A f\ 

1 740 


t tggcaggta 


agatggatga 


agcaatgaag 


t tactttctg 


gcatggtc tc 


agt tgggt tg 


1 o n n 

1800 


aaacc taata 


ctgt tact ta 


tagcact t tg 


at t aatggc t 


ac tgcaaaat 


tagtaggatg 


1860 


gaagacgcgt 


tagt tctttt 


taaggagatg 


gagagcagtg 


gtgt tagtcc 


4- MA 4 ^ 4 4. ^ 4. 4 

tgatat tat t 


-1 rt o n 

1920 


acgta taaca 


t aat tc tgca 


aggt t tat 1 1 


caaaccagaa 


gaactgc tge 


tgeaaaagaa 


■t f\ a r\ 

1980 


etc tatgt ta 


ggat taccga 


aagtggaacg 


cagat tgaac 


1 1 agcaeat a 


caaea t aa t c 


2040 


ct tcatggac 


1 1 tgcaaaaa 


caaac tcact 


gatgatgcac 


t tcagatgt t 


teagaace ta 


2100 


tgt t tgatgg 


at t tgaagc t 


tgaggctagg 


act t tcaaca 


■ 4- 4- ^ 4 MM 4- 4- MA 

1 1 atgat tga 


4-MMn4- XmaX 4 

tgcat tge 1 1 


2160 


aaagt tggca 


gaaatgatga 


agccaaggat 


t tgt t tgt tg 


^4- 4. i^i-MMii'M 

c 1 1 tctcgtc 


t aacggt tta 


o n o n 

zzzO 


gtgccgaat t 


at tggacgta 


caggt tgatg 


gc t gaaaata 


1 1 at aggaca 


ggggt tgcta 


o o o n 

zz80 


gaagaat tgg 


atcaactct t 


tc 1 1 tcaatg 


gaggacaatg 


gc tgtae tgt 


tgae tetggc 


z340 


atgc t aaat t 


teat tgt tag 


ggaac tgt tg 


eagagaggtg 


agat aaceag 


gge tggeae t 


2400 


tacct t tcca 


tgat tgatga 


gaagcact 1 1 


tccc tcgaag 


catccac tge 


t tec t tgt 1 1 


2460 


atagatct t t 


tgtctggggg 


aaaat atcaa 


gaatat tata 


ggt t tc tccc 


tgaaaaat ac 


n r n n 

2520 


aagtcct tta 


tagaatctt t 


gagctgctga 


agcatt ttgc 


agct ttgaaa 


t tctgtgt tg 


n r a f\ 

2580 


gaat tctttt 


c tcctacagt 


cc tat tagag 


gagggatct t 


c tc tgtatgt 


gtaaatagcg 


2640 


agt t tgaatg 


ctagtggaag 


c tec 1 1 tgae 


eatgt 1 1 tgt 


tgtgcgagea 


1 1 taagagag 


o 'T r\ 

2700 


tgaagagaat 


get tct t tgg 


tge tgt tetg 


gtatggaagg 


ateeacagat 


aaaat teagg 


n '7 f* f\ 

2760 


agaatatagt 


agtggccaag 


gt tggtgacg 


gtgatggtgg 


catgtgatcc 


cccagatc 1 1 


O O O A 

2820 


cagtgaccca 


gagaggaggg 


gacggcgcgt 


ggtgagctac 


aaggcatac t 


cagtggaggg 


O O O A 

2880 


caagatcaag 


gcc tcccgtc 


cgtaggggac 


tccgc tgcat 


caaggccaac 


tge tccgaac 


O A jf A 

2940 


tgatcaat 1 1 


ctggtgcaga 


caggtgct tg 


cggtcaggt t 


aaagaagt tg 


gcaaaaatgc 


O A A A 

3000 


t tc tgaagaa 


aggt taat tg 


t tgt t teatc 


tcaggagat t 


ceagatgate 


cagtgtctcc 


3060 


aacaat tgag 


gcgc t tat 1 1 


tge tecatag 


taaagtaagt 


acact tge tg 


agaaceacea 


3120 


gt tgacaaca 


cggct tgttg 


taccatcaaa 


caaagt tggt 


tgtat tct tg 


gggaaggtgg 


3180 


aaaggtaat t 


ac tgaaatga 


gaagacggac 


tggggctgaa 


atccgagtct 


ac teaaaage 


3240 


agataaacc t 


aagtacc tgt 


c 1 1 1 tgatga 


ggagct tgtg 


caggt tgctg 


gge t tccagc 


3300 
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tat tgaaaga 


ggagccc tga 


cagaga I tgc 


1 1 cgagge 1 1 


t gaac I agga 


cac t cagaga 


Q Q fin 


tggaagt tc t 


tccaataat c 


egaeaec 1 1 1 


tgeece tgt t 


gaiggicc ic 


4 4 4 /Y o 4 ri 4 

cigt tga tat 




c t tgcc taac 


aaggaat tea 


tgc tatatgg 


aega t c t ge t 


aa 1 ag i c c cc 


cat a t ggagg 


Q /I Q n 


gcc tgc t aat 


gat ccaccat 


a tggaagacc 


4 y\ /I T 4* n 4 

tgc ca 1 1 ga t 


ccacca I a ig 


gaagaccaa t 


0 D4U 


a t ccacaa t a 


tggaagacc t 


gccaa tgat c 


cac ca t a t ag 


aagacc ig i c 


o o 4 /IP ri 4 o o o 4 

aa t ga t ac a t 


Q Ann 

0 DUU 


cat at tgagg 


gt tgaacaa t 


gatgggcc tc 


gtgatcaggc 


ccggt CC tga 


ggggggtcga 


Q fi A n 


atggggcgat 


cgc tccgggc 


cccccga 1 1 c 


cc agggeccc 


cacc I a I c ig 


I gc aacgagt 


0 ( ZU 


agt agcga t c 


1 1 ccagcgcg 


caacgtgagg 


ega tgt 1 1 c t 


cegtga 1 1 tc 


gccggec tgc 


9 7 0 n 


aac tgcgaga 


tcgcgagt at 


aacga t cage 


cga t ega t c t 


c a I c t gccga 


c tgccatgct 


3840 


gatgccacac 


gcaagcgcag 


cat atcagcc 


ttatcttggt 


tga t cggcat 


gctggacgag 


3900 


cacat c tgt t 


gt cgca t caa 


c tgc igac ig 


ctatataigi 


gc IgglgC Ig 


aatcgatcga 


3960 


t tgt cgt cac 


ggaagtgaag 


aacaaccacg 


gcactgcigc 


c tgc tgggc t 


c tagccgcca 


4020 


t cage tgcgg 


age t ga t cca 


tggacg tgag 


ga I L ac cgaa 


gac igi cagg 


tctcactggg 4080 


t a tccaggtg 


gc t c tgtcga 


a t tgtgga 1 1 


cc aaa t ag 1 1 


n o 4 /Y /Y o /Y 4 f\ 

aac I ggag t c 


tgtcat tggt 


4140 


gt tggtggtg 


t caatc t age 


tgaga tecgt 


4 iY 4 4 o 

c tggtatagc 


g t aagagaaa 


catcatgcae 


4200 


t at ccccagt 


ca t aacca tg 


ccccaa tggc 


caccaat agt 


t t t CC t cgtg 


aaaatctccc 


4260 


c t tga tccca 


gatctc tggt 


gcgagagtga 


n 4' 4 yY A o 

agt igcacga 


agccca t CC t 


ggttcttccg 4320 


agt ccat tgt 


ggagatccag 


ggca t tccgg 


a tcaagtgaa 


agccgcacag 


agcct tctgc 


4380 


aaggc 1 1 cat 


cggegcaage 


age aacagea 


ggcaggegec 


c c ag t c c I c t 


cgcatggeec 


4440 


aiiaLLtita 


gt aagc igga 


ggaeai icge 


aacagggggg 


1 cagigg L ea 


ctgeaaage t 


4500 


gagt t tgttc 


t tcagt tcaa 


c tgcagaaaa 


t tgcagatcg 


gt tgccgtag 


t tgctagaac 


4560 


ggtacatagt 


tgccacc taa 


ctgtagcgag 


tggcataact 


tattgtgtgt 


tac tgcccaa 


4620 


tgt tgtc tc t 


cct tgtgt tc 


atggat tcag 


act tgtgat t 


gtagtat t tc 


tggatcagac 


4680 


tggagtaaaa 


gaaaaaaaaa 


aaggaagaca 


tgggtt taac 


agtaaaaaaa 


aaaaaaaaaa 


4740 


aaaaaaaaaa 


aaaaaaaaaa 


aaaaaaaaaa 


aaaaaaaaa 






4779 
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<213> rice 
<400> 82 



cgcgcagaag 


agatcgatcg 


cgatctccc t 


gceccgaegt 


egecggeega 


tc tc teat tc 


60 


tctccacgcc 


c tgctcgtcg 


ccgatctcc t 


acaccatccc 


tgccatctcc 


tec t teccct 


120 


cccctctatc 


c tccac tggt 


gccgcccacc 


tctccgtata 


agacaaactg 


cgt tgcggcg 


180 


t tggtttccg 


ccggcgctgc 


tgctgcacc t 


gtcagc tagg 


gcgggcatgg 


cgcgccgcgc 


240 


cgct tcccgc 


gctgt tggcg 


ccct tcgc tc 


ggacggctcg 


atecaagggc 


gaggaggceg 


300 


cgcggggggc 


agtggcgccg 


aggacgcacg 


ccaegtgt tc 


gacgaat tgc 


teegccgtgg 


360 


caggggcgcc 


tcgatc tacg 


get tgaaccg 


cgcee tcgee 


gacgtegegc 


gtgacagccc 


Ann 

420 


cgcggccgcc 


gtgtcccgc t 


aeaaeegeat 


ggcccgagcc 


ggcgccgacg 


aggt aactcc 


480 


cgact tgtgc 


acc tacggca 


t te teategg 


t tgctgctgc 


cgcgcgggec 


get tggacct 


540 


cggt ttcgcg 


gcct tgggca 


atgteat taa 


gaagggat tt 


agagtggacg 


ccatcgee 1 1 


600 


cactcctc tg 


c tcaagggcc 


tetgtgeega 


caagaggaeg 


agcgaegcaa 


tggaeatagt 


660 


gc t ccgcaga 


atgaccgagc 


tegge tgeat 


accaaatgtc 


t tctec taca 


atat tc t tet 


720 


caaggggctg 


tgtgatgaga 


aeagaageea 


agaagc tcte 


gage tgc tgc 


acatgatgge 


780 


tgatgatcga 


ggaggaggta 


geeeaee tga 


tgtggtgtcg 


tataccac tg 


teatcaatgg 


840 


ct tct tcaaa 


gagggggat t 


cagaeaaage 


t tacagtaca 


taccatgaaa 


tgctggaccg 


900 


ggggatt tta 


cctgatgt tg 


tgaee taeaa 


ctctat tat t 


gctgcgttat 


geaaggctca 


960 


age tatggac 


aaagccatgg 


aggtae 1 1 aa 


caccatggt t 


aagaatggtg 


tcatgcctga 


1020 


t tgcatgaca 


tataatagta 


t tetgeatgg 


atat tgetet 


teagggcage 


egaaagagge 


1080 


tat tggat 1 1 


c tcaaaaaga 


tgegeagtga 


tggtgtcgaa 


ccagatgt tg 


t tacttatag 


1 140 


ct tgctcatg 


gat tatct 1 1 


geaagaaegg 


aagatgcatg 


gaagc tagaa 


agat t ttcga 


1200 


t tctatgacc 


aagaggggcc 


taaageetga 


aat tactacc 


tatggtaccc 


tgct tcaggg 


1260 


gtatgc tacc 


aaaggagccc 


t tgttgagat 


gcatggtctc 


t tggat t tga 


tggtacgaaa 


1320 


cggtatccac 


cc tgatcat t 


atgt 1 1 teag 


cat tc taata 


tgtgcatacg 


e taaacaagg 


1380 


gaaagtagat 


caggcaatgc 


t tgtgt teag 


eaaaatgagg 


cagcaaggat 


tgaa tccgaa 


1440 


tgcagtgacg 


tatggagcag 


t tataggeat 


act t tgcaag 


teaggcagag 


tagaagatge 


1500 


tatgct t tat 


1 1 tgagcaga 


tgatcgatga 


aggactaage 


cc tggcaaca 


t tgt t tataa 


1560 


ctccc taat t 


catggtt tgt 


gcace tgtaa 


caaatgggag 


agggctgaag 


agt taat tct 


1620 
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tgaaatgt tg 


gatcgaggca 


tc tgtctgaa 


^_^X^X XX x^ 

cactattt tc 


1 1 taat tcaa 


taat tgacag 


1 O A 

1 680 


teat tgcaaa 


gaagggaggg 


t tatagaatc 


tgaaaaac tc 


J J 1 ™^X^^ 

1 1 tgagc tga 


tggtacgt at 


1 740 


tggtgtgaag 


cccaatgtca 


t tacctacaa 


tac tc t tatc 


aatggatat t 


get tggc agg 


1 O A A 

1800 


taagatggat 


gaagcaatga 


agt tac 1 1 tc 


tggcatggtc 


teagt tgggt 


tgaaacc taa 


•f O C f\ 

1860 


tactgt tact 


tatagcact t 


tgat taatgg 


e taetgcaaa 


at tagtagga 


tggaagacgc 


1 A O A 

1920 


gttagttct t 


1 1 taaggaga 


tggagagcag 


tggtgt tagt 


ec tgatat ta 


t tacgtataa 


1980 


cataat tctg 


caaggt ttat 


t tcaaaccag 


aagaac tgct 


gctgcaaaag 


aac tc tatgt 


2040 


taggat tacc 


gaaagtggaa 


cgcagat tga 


act tagcaca 


t acaacataa 


tec t teat gg 


2100 


act t tgcaaa 


aacaaactca 


ctgatgatgc 


ac t tcagatg 


1 1 tcagaaec 


tatgt t tgat 


2160 


ggatt tgaag 


ct tgaggcta 


ggact ttcaa 


X^^X^^X X 

cat tatgat t 


gatgeat tgc 


t taaagt tgg 


O O O A 

2220 


cagaaatgat 


gaagccaagg 


at t tgt t tgt 


X_^X X X ^X - -- 

tgc 1 1 tc teg 


X . X . ^ ^ X X 

tc taaeggt t 


tagtgecgaa 


O O O A 

2280 


ttat tggacg 


tacaggt tga 


tggc tgaaaa 


tat tatagga 


caggggt tgc 


tagaagaat t 


2340 


ggatcaac to 


1 1 tc 1 1 tcaa 


tggaggacaa 


tggctgtac t 


gt tgae tc tg 


gea tgc t aaa 


O A f\f\ 

2400 


1 1 teat tgt t 


agggaactgt 


tgcagagagg 


tgagat aacc 


agggc tggea 


_AX___XX x_ 

ct tacct t tc 


2460 


catgat tgat 


gagaagcact 


1 1 tccctcga 


agcatccact 


gcttec t tgt 


t tatagate t 


o n o A 

2520 


t ttgtctggg 


ggaaaatatc 


aagaatat ta 


taggt t tctc 


cc tgaaaaat 


aeaagtcct t 


n r a f\ 

2580 


tatagaatc t 


t tgagctgct 


gaagcat t t t 


gcagct t tga 


aat tc tgtgt 


tggaat tot t 


2640 


t tc tec t aca 


gtcctat tag 


aggagggatc 


t tc tctgtat 


gtgtaaatag 


egaggtatgt 


A O A A 

2700 


atgeeacc tc 


t ccgaat tat 


1 1 1 tac tgtg 


gt tec tagac 


tgt aaacaag 


caat ta tgt t 


a fi o f\ 

2760 


atgc tgt tga 


tgccagaaaa 


aacataaaag 


1 1 tgtcgt ta 


tetctae t aa 


eggatcataa 


2820 


agggat t tgt 


gactggagt t 


teaaact taa 


tgtgtctagg 


cagtaat 1 1 1 


gacat tagat 


O A A A 

2880 


ceaaaacaat 


t tatagggtt 


teat taaat t 


X_X_X X 

tcatctatgt 


X__X XX X 

gtactgt t ta 


^^X ^X X ^ ^ ^ X 

ggtgt tgaat 


A A il A 

2940 


agt ttgactt 


gt t tt ttaac 


tgaaeaaaag 


atatgtctga 


_ _XXX XX 

age 1 1 tgt tc 


1 1 taceaaat 


A A A A 

3000 


gcagtac tga 


tcateacaat 


atattttt ta 


tggaacaaga 


t tggat tgta 


tagaatggt t 


A A /* A 

3060 


tc tgatc tga 


t tate t tatc 


tcaacgt at t 


at tatgcaca 


tgtac taate 


atgaaatate 


3120 


tgatggaatg 


atgt t tc tat 


t tacc tgtgt 


gaggcagcaa 


ggagtgagat 


ggataacace 


3180 


acatac tecc 


tctgtcccag 


aatataagaa 


gt 1 1 tagagt 


tggacacgat 


tat taagaaa 


3240 


gtaggtagaa 


gtgagtagtg 


gagggttgtg 


at tgcatgag 


tagtggaggt 


aggtgggaaa 


3300 


agtgaatggt 


ggagggttgt 


gat tggttgg 


gaagagaatg 


t tggtagaga 


agt tgt tata 


3360 
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tt t tggggag 


t acat tat ta 


t tc t agaaca 


atac tgt tgt 


gc tcaagaag 


cgt tecaaag 


3420 


atgt t tcaca 


ace tgtgc tc 


gatgggt 1 1 1 


gage t taate 


ctgggacat t 


cagtatcatg 


3480 


ate tgtc tea 


t tc t taaaca 


tggaataaag 


gatgaeagea 


tgat t tct 1 1 


gte tc t ataa 


3540 


tcttt tgget 


acccacagat 


aatagetgta 


aatctataet 


act t taaaag 


gagtagtggt 


3600 


ggtggtgagt 


ggtgaatctg 


ccaccacccc 


accaecaae t 


c tcaaaat tc 


tgaeatgtgg 


3660 


gatcae tgtc 


aatccc t tct 


ccaagacatg 


tgggatcact 


gtcaatccct 


tc tecaaace 


3720 


aat tgtatga 


t agaacagtg 


gaaatcacgg 


aeagaccatg 


gagctc tcaa 


ccat aatcat 


O ^7 O A 

3780 


cet tgcgagt 


t aataacaaa 


tggagcgtaa 


act tggcaag 


caaaaaac t c 


aaat taat tc 


3840 


taaaat t aag 


ctctaggat t 


caaaatagat 


t tecte tctg 


_ _ i. 1 1 1 

eat tgtgctg 


X X _ X X X X X 

t tatga 1 1 1 1 


O A A A 

3900 


J. X i. _ i. ^ 

taat tecgta 


acaacgeaaa 


tgcat 1 1 tgc 


t agtc t tata 


aagaagggt t 


aatgcaaat a 


O A C A 

3960 


t tc tgat taa 


a tgat tgt at 


c ta tgaagt t 


tgaatgc tag 


tggaagc t cc 


1 1 tgaccatg 


J A o A 


t t t tgt tgtg 


cgagcat 1 1 a 


agagagtgaa 


gagaatgct t 


c 1 1 tggtgct 


mX XnX^^vXxX 

gt tc tggt at 


4080 


ggaaggatcc 


acagat aaaa 


t tcaggagaa 


tat agtagtg 


gccaaggt tg 


gtgacggtga 


41 40 


tggtggcatg 


tgatccccca 


gate t tcagt 


gacccagaga 


ggaggggacg 


gcgcgtggtg 


y| O A A 

4200 


age taeaagg 


catae tcagt 


ggagggcaag 


ateaaggcc t 


eecgtccgta 


ggggac tccg 


A C% f* f\ 

4260 


etgeatcaag 


gccaae tget 


ecgaactgat 


caat t tctgg 


tgcagacagg 


tgc t tgcggt 


il O O A 

4320 


caggt taaag 


aagt tggcaa 


aaatget tct 


gaagaaaggt 


taat tgt tgt 


t tcatctcag 


j| A O A 

4380 


gagat tccag 


atgatccagt 


gte tecaaca 


at tgaggcgc 


ttattt tget 


ecatagt aaa 


j| il il A 

4440 


gt aagtacac 


t tgctgagaa 


ceaccagt tg 


acaacaegge 


1 1 1 1 j.__ 

t tgt tgtacc 


ateaaacaaa 


il P A A 

4500 


gttggt tgta 


t tcttgggga 


aggtggaaag 


gtaat tac tg 


aaatgagaag 


acggac tggg 


4560 


getgaaatee 


gagtc tacte 


aaaageagat 


aaacc taagt 


acetgtet 1 1 


tgatgaggag 


A C\ f\ 

4620 


ct tgtgcagg 


t tgctgggct 


tccage tat t 


gaaagaggag 


ccc tgacaga 


gat tgc t teg 


A f* a t\ 

4680 


aggct t tgaa 


e taggacact 


cagagatgga 


agt tct tcca 


ataatccgac 


^ ^ ^ X X X X ^ ^ 

ace 1 1 1 tgcc 


A ^ A t\ 

4740 


cc tgt tgatg 


gtec tcctgt 


tgatate t tg 


cet aacaagg 


aat tcatgct 


atatggacga 


il O A A 

4800 


tctgc taata 


gtcccccat a 


tggagggcc t 


get aatgate 


caccatatgg 


aagacc tgcc 


4860 


at tgatccac 


cat atggaag 


aceaatatec 


acaatatgga 


agacc tgcca 


atgatccacc 


4920 


atatagaaga 


cc tgtcaatg 


ataeatcata 


t tgagggt tg 


aacaatgatg 


ggee tcgtga 


4980 


teaggcecgg 


tcctgagggg 


ggtegaatgg 


ggegatcgct 


ccgggecccc 


egat tcccag 


5040 


ggceeecacc 


tatctgtgca 


aegagtagta 


gcgate t tec 


agegcgeaac 


gtgaggegat 


5100 
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gt t tc tccgt 


gat 1 1 cgccg 


gcc tgcaac t 


gcgagatcgc 


gagt a taacg 


at cagccgat 


b 1 ou 


cga tc tcatc 


tgccgac tgc 


catgc tga tg 


ccacacgcaa 


gcgcagca t a 


tcagcc t tat 


coon 

bzZU 


c t tggt tgat 


cggcatgc tg 


gacgagcaca 


tc tgt tgt eg 


ca t caac tgc 


tgac tgc tat 


coon 


at atgtgc tg 


gtgc tgaatc 


gatcgat tgt 


cgt cacggaa 


gtgaagaaca 


accacggcac 


c o >i n 
Do4U 


tgctgcc tgc 


tgggc tctag 


ccgccatcag 


c tgcggagct 


gatccatgga 


cgtgaggat t 


r A AA 

o40U 


accgaagact 


gtcaggtc tc 


ac tgggtatc 


caggtggc tc 


tgtcgaat tg 


tggat tccaa 


o4dU 


at agt taacc 


ggagtctgtc 


at tggtgt tg 


gtggtgtcaa 


tc tagctgag 


atccgtc tgg 


C C O A 

55ZU 


tatagcgtaa 


gagaaacat c 


atgcac tatc 


cccagt cata 


accatgcccc 


aa tggccacc 


r r o A 

5580 


aatagt 1 1 tc 


c tcgtgaaaa 


tctcccct tg 


a t cccagatc 


tc tggtgcga 


gagtgaagt t 


d A c\ 

5d40 


gcacgaagcc 


catcc tggt t 


c 1 1 ccgagtc 


cat tgtggag 


a t ccagggca 


1 1 ccgga t ca 




agtgaaagcc 


gcacagagcc 


t tc tgcaagg 


c 1 1 cat cggc 


gcaagcagca 


acagcaggca 


c 7 c n 


ggcgccccag 


iccictcgca 


tggcccat I a 


1 1 1 1 1 agt aa 


gc iggaggac 


ai icgcaaca 




ggggggtcag 


tggtcac tgc 


aaagc t gagt 


1 1 gt tc I tea 


gt t caac tgc 


agaaaa 1 1 gc 


OooU 


agatcggt tg 


ccgtagt tgc 


tagaacggt a 


cat agt tgcc 


acc taac tgt 


agcgagtggc 


5940 


ataac t tat t 


gtgtgt tact 


gcccaatgt t 


gtctctcct t 


gtgt tcatgg 


at tcagac 1 1 


6000 


gtgat tgtag 


tatt tctgga 


tcagactgga 


gtaaaagaaa 


aaaaaaaagg 


aagacatggg 


6060 


1 1 taacagta 


aaaaaaaaaa 


aaaaaaaaaa 


aaaaaaaaaa 


aaaaaaaaaa 


aaaaaaaaaa 


6120 


aaaaaaaaaa 


aaaaaaaaaa 


aaaaaaaaaa 


aaaaaaaa 






6158 



<210> 83 
<211> 2864 
<212> DNA 
<213> rice 
<400> 83 

aagagatcga tcgcgatctc cctgccccga cgtcgccggc cgatctctca ttctctccac 60 
gccctgctcg tcgccgatct cctacaccat ccctgccatc tcctccttcc cctcccctct 120 
atcctccact ggtgccgccc acctctccgt ataagacaaa ctgcgttgcg gcgttggttt 180 
ccgccggcgc tgctgctgca cctgtcagct agggcgggca tggcgcgccg cgccgcttcc 240 
cgcgctgttg gcgcccttcg ctcggacggc tcgatccaag ggcgaggagg ccgcgcgggg 300 
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ggcagtggcg 


ccgaggacgc 


acgccaegtg 


1 1 cgacgaat 


tgc t ccgccg 


tggcaggggc 


360 


gcctcgatct 


acggc t tgaa 


cegegccc tc 


gccgacgtcg 


cgcgtgacag 


ccccgcggcc 


420 


gccgtgtccc 


gc tacaaccg 


eatggeecga 


gceggcgecg 


aegaggt aae 


tcecgae t tg 


480 


tgcacctacg 


gcat tc teat 


eggt tgetge 


tgeegegegg 


gecget tgga 


^^X a^mX X X ^ 

ce teggt t te 


IT il A 

540 


gcggcct tgg 


gcaatgtcat 


taagaaggga 


1 1 tagagtgg 


aegceategc 


mX X^aaX««^X 

e t teae tee t 


e A A 

600 


c tgctcaagg 


gcctctgtgc 


egaeaagagg 


aegagegacg 


eaatggaeat 


agtge teege 


660 


agaatgaccg 


age tcggctg 


cat aceaaat 


gte t te tcet 


acaatat tet 


teteaagggg 


720 


ctgtgtgatg 


agaaeagaag 


ceaagaagc t 


c tcgagctgc 


tgcacatgat 


ggc tgatgat 


780 


cgaggaggag 


gtageccaee 


tgatgtggtg 


tcgtat aeca 


e tgteateaa 


tgget tet te 


840 


aaagaggggg 


at tcagacaa 


age t taeagt 


aeataceatg 


aaatge tgga 


eegggggat t 


AAA 

900 


t tacc tgatg 


t tgtgace t a 


caae te tat t 


at tgc tgegt 


t atgeaaggc 


teaagc tatg 


A C A 

960 


gacaaagcca 


tggaggtac t 


t aaeaeeatg 


gt t aagaatg 


gtgtcatgee 


Xma X Xm>««<« Xm> 

tgat tgeatg 


1 A O A 

1020 


acatat aat a 


gtat tc tgea 


tggatat tgc 


tc t tcagggc 


agecgaaaga 


ggc tat tgga 


1 A O A 

1080 


1 1 1 c tcaaaa 


agatgegcag 


tgatggtgtc 


gaaccaga tg 


I X^X i. ^ ^ 4. X^ 

t tgt tac t ta 


X_._J. _ 

tagc t tgc t c 


1 1 40 


atggat tatc 


1 1 tgcaagaa 


cggaagatge 


atggaage ta 


gaaagat 1 1 1 


egat te tatg 


1 O A A 

1200 


accaagaggg 


gee taaagcc 


tgaaat tae t 


aec tatggta 


ecetget tea 


ggggtatge t 


■1 O /■ A 

1260 


accaaaggag 


eeet tgttga 


gatgeatggt 


ctct tggat t 


tgatggtaeg 


aaaeggtate 


1 O O A 

1320 


caccc tgatc 


at tatgt 1 1 1 


eageat te ta 


atatgtgeat 


aegc taaaea 


agggaaagta 


1 O O A 

1380 


gat caggcaa 


tget tgtgt t 


cagcaaaatg 


aggcagcaag 


gat tgaatcc 


gaatgcagtg 


1440 


acgtatggag 


eagt tatagg 


eatact t tgc 


aagtcaggca 


gagtagaaga 


tgc t atgc 1 1 


1 500 


tat 1 1 tgagc 


agatgatega 


tgaaggae ta 


agcee tggea 


acat tgt t ta 


taaeteee ta 


1560 


at tcatggt t 


tgtgcacetg 


t aaeaaatgg 


gagaggge tg 


aagagt taat 


te t tgaaatg 


1620 


t tggatcgag 


J. X J. J. 

geatc tgtc t 


gaaeae tat t 


t tet ttaatt 


eaat aat tga 


eagteat tge 


1 P A A 

1 680 


aaagaaggga 


gggt tataga 


ate tgaaaaa 


^X ^X X i r.. r. n. r. 

e te 1 1 tgage 


tgatggtaeg 


tat tggtgtg 


1 ^7 i A 

1740 


aagcccaatg 


teat tacc ta 


caatac tc 1 1 


ateaatggat 


at tget tgge 


aggtaagatg 


1800 


gatgaagcaa 


tgaagt t ac t 


t tc tggcatg 


gtc tcagt tg 


ggt tgaaacc 


taatac tgt t 


1860 


ac t tatagca 


ct ttgattaa 


tgge tactgc 


aaaat tagta 


ggatggaaga 


cgegt tagt t 


1920 


ctt tt taagg 


agatggagag 


cagtggtgt t 


agteetgata 


t tat taegta 


taaeataat t 


1980 


ctgcaaggt t 


tat t teaaae 


eagaagaaet 


ge tge tgeaa 


aagaaetc ta 


tgt taggatt 


2040 
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accgaaagtg 


gaacgcagat 


tgaac t tagc 


aaaaacaaac 


tcac tgatga 


tgcac 1 1 cag 


aagct tgagg 


ctaggact 1 1 


caacat tatg 


gatgaagcca 


aggat ttgt t 


tgt tgct t tc 


acgtacaggt 


tgatggctga 


aaatat tata 


ctct ttctt t 


caatggagga 


caatggctgt 


gt tagggaac 


tgt tgcagag 


aggtgagata 


gatgagaagc 


act 1 1 tccc t 


cgaagca t CO 


gggggaaaat 


atcaagaata 


t tataggt 1 1 


tct ttgagct 


gctgaagcat 


tt tgcagctt 


acagtcc tat 


tagaggaggg 


atct tctc tg 


etc tccgaat 


tat tt ttact 


gtggt tec ta 


tgatgccaga 


aaaaacat aa 


aagt t tgtcg 


tgtgac tgga 


gt t tcaaaaa 


aaaaaaaaaa 


<210> 84 






<211> 2819 




<212> DNA 






<213> rice 




<400> 84 






ctcat tctct 


ccacgccctg 


etegtcgccg 


t tcccctccc 


c tctatcc tc 


eac tggtgcc 


tgcggcgttg 


gtt tccgccg 


gcgctgctgc 


gccgcgccgc 


t tcccgcgc t 


gt tggcgcce 


gaggccgcgc 


ggggggcagt 


ggcgccgagg 


gccgtggcag 


gggcgcctcg 


a tc t acggc t 


acagccccgc 


ggccgccgtg 


tcccgc taca 


taactcccga 


ct tgtgcacc 


taeggcat tc 


tggacc tcgg 


t ttcgcggcc 


t tgggcaatg 



acatacaaca 


taatec t tea 


tggac 1 1 tgc 


o 1 n n 
ZlUO 


atgt 1 1 caga 


acc t atgt 1 1 


gatggat t tg 


2160 


at tgatgcat 


tgct taaagt 


tggcagaaat 


o o o n 


tegtc taacg 


gt t tagtgee 


gaat tat tgg 


O O O A 

2280 


ggacaggggt 


tgc tagaaga 


at tggatcaa 


2340 


ac tgt tgact 


c tggcatgc t 


aaat t teat t 


2400 


aecagggctg 


gcac t tacc t 


t tccatga 1 1 


2460 


actgc t tcct 


tgt t tataga 


tc 1 1 1 tgtc t 


2520 


c tccc tgaaa 


aatacaagt c 


c 1 1 tat agaa 


O r o n 


tgaaat tctg 


tgt tggaat t 


ct t ttctcet 


2640 


tatgtgtaaa 


tagcgaggta 


tgtatgecae 


2700 


gae tgtaaac 


aagcaat tat 


gt tatgetgt 


2760 


t tatctctae 


taacggatca 


taaagggat t 


2820 


aaaaaaaaaa 


aaaa 




2864 



ate tcctaca 


ecatccctgc 


catctcetec 


60 


gcecacctct 


cegtataaga 


caaactgcgt 


120 


tgeacc tgtc 


age tagggeg 


ggcatggcge 


180 


t tcgctcgga 


cgge tcgate 


caagggegag 


240 


acgcacgcca 


cgtgt tcgac 


gaat tgc tec 


300 


tgaaccgcgc 


cc tcgccgac 


gtcgcgcgtg 


360 


accgcatggc 


ccgagccggc 


gccgacgagg 


420 


tcatcggt tg 


c tgc tgccge 


gcgggccge t 


480 


teat taagaa 


gggat ttaga 


gtggacgcca 


540 
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icgcc 1 1 cac 


I CC I C IgC I c 


aagggcc tc t 


gtgccgacaa 


gaggacgage 


gacgcaatgg 


600 


acai agi gc I 


ccgc agaa i g 


accgagltcg gctgcatacc 


aaatgt c t tc 


tectacaata 


660 


iiciicic aa 


OP OP or /T 4 OP 4 OP 4- 

ggggc tglgl 


gatgagaaca 


gaagccaaga 


age t e t cgag 


c tgc tgcaca 


7Z0 


igaiggc iga 


4 OP o "4 At OP #« OP OP n 

igaicgagga 


ggaggt agcc 


cacc tga t gt 


ggtgtcgt at 


accac tgtca 


•7 O A 

780 


I caa iggc 1 1 


g\ 4 4 n n n n or n or 

c 1 1 caaagag 


gggga t tcag 


acaaagc 1 1 a 


cagtacat ac 


catgaaatgc 


O il A 

840 


iggaccgggg 


ga L 1 1 1 acc I 


gatet tgtga 


cc t acaac t c 


tattattgct 


gcgt tatgea 


AAA 

900 


aggc I caagc 


I aiggacaaa 


gccat ggagg 


t ac 1 1 aacac 


catggt taag 


aatggtgtca 


960 


tgcc Iga t tg 


ca t gaca t a t 


aat agt at tc 


tgcatgsata 


t tgc tc 1 1 ca 


gggcagccga 


1 rv o 

1020 


aagaggc i a i 


4 OP OP o 4" 4 4" /» 4 rt 

I gga 1 1 1 c I c 


aaaaaga tgc 


Rcastsa teff 

O if^gi* 'OO 


tgtcgaacca 


gatgt tgt ta 


1 A O A 

1080 


C I I a I age I L 


OP \ r* *\ \ OP OP o 4 

gc icaiggai 


tatctttgca 


agaacfffiaae 


atgcatggaa gctagaaaga 


1 140 


1 1 1 1 cga lie 


4 o 4 OP «\ n f* r\ *\ OP 

I a igaccaag 


aggggcc taa 


agcc tgaaa t 


tac tacc tat 


ggtaccctgc 


1 O A A 

1 200 


1 1 caggggi a 


4 OP t\ 4 f\ f\ f% €\ r\ r\ 

igc I accaaa 


ggagccc t tg 


t tgaga teca 


tggtctcttg gatttgatgg 


1 n /■ A 

1260 


I acgaaacgg 


4 n 4 f\ f\ t\ fs i\ r\ 4 

I ai ccaccc i 


ga t cat ta tg 


1 1 1 tcagca t 


tc taat atgt 


gcataege ta 


1 O O A 

1320 


aac aagggaa 


ag t aga t c ag 


scaa tsc t ts 


t er 1 1 case aa 


aatgaggcag 


caagga t tga 


1 O O A 

1380 


aiccgaatgc 


agtgacgt a t 


gsascafit t a 


t afiffca t ac t 


t tgcaagtca 


ggcagagtag 


1440 


aaga igc i a i 


opr» 444n4444 

gcittattti 


gagcaga tga 


t egatffaafffi 


actaagccct 


ggcaacat tg 


■i n rt 

1500 


Ilia I aac i c 


cc t aat teat 


ggt t tgtgca 


CC tgtaacaa 


atgggagagg 


gctgaagagt 


1560 


I aa I i c I Iga 


aa tgt tgga t 


cgaggcatc t 


gtetgaacac 


tatt ttcttt 


aat teaataa 


1620 


I igacagica 


t tgcaaagaa 


gggagggt ta 


tagaatc tga 


aaaactct 1 1 


gage tgatgg 


1 c* a f\ 

1 680 


t acgtai tgg 


t gtgaagccc 


aatgtcat ta 


cc t acaatae 


tc 1 1 atcaat 


ggatat tget 


1740 


iggcaggt aa 


ga tgga igaa 


gcaatgaagt 


tac 1 1 tc tgg 


catggtctca 


gt tgggttga 


1800 


aac c I aa I ac 


igi I ac 1 1 a I 


agcac 1 1 tga 


t taatggc ta 


c tgcaaaat t 


ag tagga tgg 


I860 


aagacgcgi i 


agi I c 1 1 1 1 1 


aaggagatgg agagcagtgg 


tgt tagtcc t 


gatat tat ta 


1 rt o A 

1920 


cgiaiaacat 


aa t ic igcaa 


ggt t tatt tc 


aaaecagaag 


aactgetgc t 


geaaaagaac 


1 980 


tctatgt tag 


gat taccgaa 


agtggaacgc 


agat tgaac t 


t ageacat ac 


aacataatcc 


2040 


t tcatggac t 


t tgcaaaaac 


aaac t cac tg 


atgatgcae t 


tcagatgt 1 1 


cagaacc tat 


2100 


gt ttgatgga 


1 1 tgaagc 1 1 


gaggc tagga 


c 1 1 teaaeat 


tatgat tgat 


geat tgc t ta 


2160 


aagt tggcag 


aaatgatgaa 


gccaaggat t 


tgtttgttgc 


1 1 tctcgtct 


aacggt t tag 


2220 


cgaat ta 


t tggacgtac 


aggttgatgg ctgaaaatat 


tataggacag gggttgetag 


2280 
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aagaat tgga 


tcaactctt t 


et t tcaatgg 


tgc taaat 1 1 


cat tgt tagg 


gaactgt tgc 


accc t tccat 


gat tgatgag 


aageae 1 1 1 1 


tagatct ttt 


gtctggggga 


aaatateaag 


agtcctt tat 


agaatct ttg 


agetgc tgaa 


aat tctt ttc 


tcctacagtc 


e tat tagagg 


ggtatgtatg 


ccacc tctcc 


gaat tatttt 


t tatgt tatg 


ctgt tgatgc 


cagaaaaaac 


atcataaagg 


gat ttgtgac 


tggagt t tea 


<210> 85 






<211> 2649 




<212> DNA 






<213> rice 




<400> 85 






ggtgccgccc 


acctctccgt 


ataagacaaa 


tgctgctgca 


cctgtcagc t 


agggcgggea 


gcgccc t teg 


c tcggacggc 


tcgatceaag 


ccgaggacgc 


acgccacgtg 


t tcgacgaat 


acggc t tgaa 


ccgcgccc tc 


gccgaegtcg 


gctacaaccg 


catggcccga 


gceggcgccg 


gcat tctcat 


cggt tgctgc 


tgccgcgcgg 


gcaatgtcat 


taagaaggga 


t ttagagtgg 


gcctc tgtgc 


cgacaagagg 


aegagegaeg 


agctcggctg 


cataccaaat 


gtc t tc tec t 


agaacagaag 


ccaagaagc t 


c tcgagc tgc 


gtagcccacc 


tgatgtggtg 


tegtataeca 


at tcagacaa 


age t tacagt 


acataeeatg 


t tgtgacc ta 


caactetat t 


at tgctgegt 



aggacaatgg 


c tgtac tgt t 


gactctggca 


2340 


agagaggtga 


gat aaccagg 


gctggcact t 


2400 


cec tegaage 


ateeactge t 


tec t tgt t ta 


2460 


aat at tatag 


gt t tc teee t 


gaaaaat aea 


O C O A 


geat 1 1 tgea 


get t tgaaat 


tetgtgt tgg 


2580 


agggatet te 


tetgtatgtg 


taaatagega 


2640 


tactgtggt t 


ectagae tgt 


aaacaageaa 


2700 


at aaaagt 1 1 


gtcgt tatc t 


c tac taacgg 


2760 


aaaaaaaaaa 


aaaaaaaaaa 


aaaaaaaaa 


2819 



ctgegt tgcg 


gegttggt tt 


eegeeggege 


60 


tggcgegeeg 


cgeeget tee 


egegctgt tg 


120 


ggcgaggagg 


cegcgcgggg 


ggeagtggeg 


180 


tgc teegccg 


tggcaggggc 


gee tcgatc t 


240 


cgcgtgacag 


ccccgcggcc 


gccgtgtccc 


300 


aegaggtaac 


tcecgact tg 


tgcace tacg 


360 


geeget tgga 


ceteggt t te 


gcggect tgg 


420 


aegccatege 


ct tcacteet 


etgeteaagg 


480 


eaatggaeat 


agtgetcegc 


agaatgaeeg 


540 


acaata t tc t 


te teaagggg 


c tgtgtgatg 


600 


tgcacatgat 


ggc tgatgat 


cgaggaggag 


660 


c tgteateaa 


tggettet te 


aaagaggggg 


720 


aaatgc tgga 


ecgggggat t 


t taectgatg 


780 


tatgeaagge 


tcaage tatg 


gaeaaagcea 


840 
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tggaggtac t 


t aacaccatg 


gt t aagaa tg 


gtgtca tgcc 


tgat tgca tg 


acat ataata 


yuu 


gtat tc tgca 


tggatat tgc 


tc t tcagggc 


agccgaaaga 


gge tat tgga 


1 1 1 c t caaaa 


Q c n 

you 


agatgcgcag 


tgatggtgtc 


gaaccaga tg 


t tgt t ac 1 1 a 


tagc t tgcte 


a tggat ta tc 


1 n 0 n 
1 UZU 


1 1 tgcaagaa 


cggaagatgc 


a tggaagc t a 


gaaaga 1 1 1 1 


cgai 1 c t aig 


accaagaggg 


1 UoU 


gcc taaagcc 


tgaaat tac t 


acc tatggt a 


ccc tgc 1 1 ca 


ggggtatgc t 


accaaaggag 


1 1 4U 


ccc t tgt tga 


gatgcatggt 


etc t tggat t 


tgatggtacg 


aaacggt a tc 


caccc tgate 


1 o n A 
1 ZUU 


at t atgt 1 1 1 


cagcat tc ta 


ata tgtgca t 


acgc taaaca 


agggaaagta 


ga t eaggeaa 


1 O C 

1 zoU 


tgcttgtgt t 


cagcaaaatg 


aggcagcaag 


gat tgaat ce 


gaatgeagtg 


acgt atggag 


1 o o r\ 

1 3z0 


cagt t atagg 


cat ac 1 1 tgc 


aagt caggea 


gagtagaaga 


tgc t atgc 1 1 


t at 1 1 tgage 


1 0 0 n 
1 OoU 


agatgat cga 


tgaaggac ta 


agccc tggca 


acat tgt 1 1 a 


t aac tccc t a 


attcatggtt 


144U 


tgtgcacc tg 


t aacaaa tgg 


gagagggc tg 


aagagt t aa t 


t c 1 1 gaaa t g 


t tggaicgag 


1 cfin 


gcatc tgtc t 


gaacac t at t 


ttctttaatt 


caa taat tga 


cagt cat tgc 


aaagaaggga 


1 A n 
1 boU 


gggt tat aga 


ate tgaaaaa 


c t c 1 1 tgage 


tgatggtacg 


t at tggtgtg 


aageccaa tg 


icon 
1 oZU 


teat tacc ta 


caa tac t c 1 1 


atcaa tggat 


at tgc t tggc 


aggt aagatg 


ga tgaagcaa 


icon 
1 boU 


tgaagt tac t 


t tc tggcatg 


gtc tcagt tg 


ggt tgaaacc 


t aat ac tgt t 


act tatagea 




c 1 1 tgat taa 


tggc tac tgc 


aaaat tagt a 


ggatggaaga 


cgcgt tagt t 


c 1 1 1 1 1 aagg 


1 o nn 


agatggagag 


cagtggtgt t 


agt cc tga t a 


1 1 a 1 1 acgt a 


taacat aat t 


c tgcaaggt t 


1 O C A 

1 OOU 


tat t tcaaac 


cagaagaac t 


gc tgc tgcaa 


aagaac tc t a 


4- ^ 4- 4- 4 4- 

tgt taggat t 


accgaaagtg 


1 n o A 

1 9zU 


gaacgcagat 


tgaac t tagc 


acat acaaca 


taatcc t tea 


4- A 4- 4- 4- 

tggac 1 1 tgc 


aaaaacaaac 


1 n o A 

1 you 


tcac tga tga 


tgcac 1 1 cag 


a tgt t tcaga 


ace t a t gt 1 1 


gatggat t tg 


aagc t tgagg 


zU4U 


c t aggac 1 1 1 


caacat t atg 


at tga tgca t 


tgc 1 1 aaagt 


tggcagaaa t 


ga tgaagcea 


O 1 A A 


aggat t tgt t 


tgt tgc 1 1 tc 


t cgtc taacg 


gt 1 1 agtgcc 


gaat tat tgg 


acgt acaggt 


O 1 C A 

Zl dU 


tgatggc tga 


aaatat tat a 


ggacaggggt 


tgc t agaaga 


at tggatcaa 


r»i4>4'-4'4n4-4-4 

etctttcttt 


O O O A 

zzzu 


caatggagga 


caatggc tgt 


actgt tgac t 


c tggc at get 


n««4'4-4An44 

aaat 1 1 ca 1 1 


gt tagggaac 


O O O A 

ZZoU 


tgt tgcagag 


aggtgagata 


accagggc tg 


geaet t acet 


t tecatgat t 


gatgagaage 


2340 


act 1 1 tccc t 


cgaagcatcc 


ac tgc t tee t 


tgt t tat aga 


tet t t tgtct 


gggggaaaat 


2400 


atcaagaata 


t tataggt 1 1 


c tccc tgaaa 


aatacaagtc 


c 1 1 tat agaa 


tet t tgaget 


2460 


gc tgaagcat 


1 1 tgcagct t 


tgaaat tctg 


tgt tggaatt 


c 1 1 1 tc tec t 


acagtcctat 


2520 


tagaggaggg 


atct tctctg 


tatgtgtaaa 


tagcgaggta 


tgtatgccac 


etc tecgaat 


2580 
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tatttttact gtggttccta gactgtaaac aagcaattat gttatgctgt tgatgccaga 2640 
aaaaaaaaa 2649 

<210> 86 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 86 

cagttgggtt gaaacctaat actg 24 

<210> 87 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 87 

cactaaaccg ttagacgaga aagc 24 
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